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THIS ILLUSTRATED EDITION 



OF 



AX INTRODUCTORY WORK ON INSECTS, 



W&ITTEN WITH A VIEW OF BLENDING 



AMUSEMENT WITH INSTRUCTION, 



IS INSCRIBED 



To WILLIAM YARRELL, Esq., 



WHOSE LABOURS HAVE CONTRIBUTED SO GREATLT 



TO RENDER NATURAL HISTORY A POPULAR PURSUIT, 



WITHOUT I.V ANY DEGREE LOWEBIXO 



ITS DIGNITY AS A SCIENCE. 



PREFACE. 



Teachers in science are nearly equally divided into 
two classes ; — those who know too much, and those who 
know too little. Those of the first class, overloaded 
with science, cannot admit the possibility of meetiug 
with readers who have n«ne ; and, therefore, their 
essays and introductions are so worded that it requires 
a tolerable proficiency to understand them. The teach- 
ers of the second class fall into the opposite error; 
they curtail, gai'ble, and popularize the writings of 
others without understanding them, forgetful that it 
requires a consummate knowledge of any science to 
abridge a work which treata of it ably and at large. 
The author submits, with much humility, that both 
classes are in error : he submits idso that introductory 
works shoidd be written far those who know nothing 
of the subject on wluch they read, and by those who 
possess, in themselves, some practical knowledge of 
the subject on which they write. 
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In accordance with these views the autlior has written 
the following pages; he supposes his reader utterly 
ignorant of Entomology, and endeavours to show Mm 
that it is the Histoiy of Insects, and the Art of Pre- 
serving Insects, and the Physiology of Insects, and the 
Classification of Insects : lie does not address himself 
to the professed Entomologist ; to such this work will 
be of little value. 



The First Book, entitled History of Insects, is a 
complete compilation ; a series of histories copied, in 
many instances verbatim, from the accounts of those 
authors who relate what themselves have witnessed. 
Objections will probably be raised to this plan, but the 
author thinks T\ithout reason. Wliat good purpose 
would have been answered, had he so curtailed, trans- 
posed, and altered these histories, that their very authors 
should not have known tliera ? On the contrary, is 
tliere not a good purpose answered in collecting to- 
gether the most interesting observations of Huber, 
Smeathman, Rusticus, Kirby, Spence, Clark, Fries, 
and Bevan ? No concealment is attempted : the au- 
thority for each history is given, except when dependent 
on the author's own observation, and thus tlie respon- 
sibility is removed from the compiler. 
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The Second Book, entitled CoUcction aod Preser- 
vation of Insects, contains nothing worthy of comment ; 
it will be useful to beginners, and thus the author's 
only object in writing it will be attained. 

The Tliii'd Book, entitled Physiology or Anatomy of 
Insects, is the record of the author's own obser\"atiou8 : 
lie has given the names employed by other writers, when 
he could understand to wliat parts they referred, but in 
names alone has he availed luniaelf of their laboure ; 
the facts, the descriptions, mdeas given as quotations, 
are entirely liis own. 

The Fourth Booh, entitled Classification of Insects, 
may be charged with being too original : it may be said 
that the author should have given the views and ar- 
rangements of others in preference to liis own. He 
would ast, whose system was he to select ? That Ids 
own is the most simple and the most readily imderstood, 
no one will deny : that it is more perfect, or more ac- 
curate, or more philosophical, than any other, he does 
not presume to contend. As for a disquisition on system 
it would have been dangerous groimd ; pleasurable 
to the writer, but unprofitable to the reader : it would 
have doubled the size of tlie volume without adding a 
fraction to its value. 
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The waiit of all easy introduction to tlie Natural 
History of Insects lias been iclt l)y many. For the 
last two years, during which time it has heen generally 
known that he has contemplated the task, the author 
has received numerous and pressing solicitations to 
proceed with it : he has at last made tlie attempt. He 
has done his best ; whether successfully or not. others 
must decide. 



Postscript, May, 1841. ^This httle hook waa ob- 
served as a caterpillar in 1835 ; in 1837 it disappeared 
and remmned concealed as a quiescent and lethargic 
pupa, until, roused by the geniaJ influence of the pre- 
sent spring, it has burst its cere-cloths and assumed 
die oniamenled wings of tlie gay and volatile butterfly. 
We need scarcely enquire tlie physical causes com- 
bining to induce this prolonged slumber : suflice it to 
know that the imayo is at last on the wing, and per- 
chance ere long may be flitting amid the live oaks of 
America and the Eucalypti of Austi-alia: it will be 
sure to flutter about its native home, and many a fair 
finger will lightiy touch its wings, and many a bright 
eye rest well pleased on its decorations ; even the 
schoolboy will regard it as a thing to he desired, and 
if obtained will consider it a treasure. 
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To descend to prose — tlic first edition appeared in 
1835. In 1837 a second edition was announced, from 
which circumstance it maj fairly be concluded tliat the 
first was out of print; but notwithstanding this an- 
nouncement, the second edition was delayed from 
month to mouth, imtil it was abandoned and almost 
forgotten : at length it was detennined to reprint the 
work in its present illustiated and altered fonn. 



The illusti-atioiis are almost entirely original : one is 
copied from Curtis, one or two fiom Shuckard and Spry, 
one or two from Westwood : two of the di'awings, those 
at pages 27 and 96, ai'e by the author's brother; tlie 
othei-s by himself, and with the exceptions above speci- 
fied, invariably from Natui-e : all the illustrations have 
been drawn and engraved expressly for tliis edition, 
The alterations ai'e iu everyinstance introduced with tlie 
view of makiug the work more easy to tlie beginner. 
The author would gladly have added to the number ul' 
pages, in fact, he had determined on doing so, he had 
prepai"cd several most scientific and erudite passages, but 

" Tlie liesl laid sclieines o' mice an' men 
Gang aft a-glei." 

On talking the matter over with his publisher — and 
what author ever presimied to decide for himself ? — 
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it was deemed ad\'isable to restrict the volume in its 
dimensions to three hundred pages, and in its charac- 
ter to a .simple introduction, — a kind of " reading made 
easy" to tlieyouthfiil hulterfly-huuter. 

The autlior cannot lay down his pen before he has 
acknowledged the gratification he feels from the liberal 
encouragement his literary labours have received : it 
would be false modesty to pretend blindness to the fact 
that the humble eiforts of his pen and pencil have been 
unusually successfiil ; and tliis knowledge raises in his 
heart a feeling of honest pride and gratitude he would 
fmn express, yet knows not how. 

Reader, should the autlior persuade thee, by a pe- 
rusal of these pages, to follow in his footsteps, — to 
tread the paths which he has ti'odden, — to gaze with 
an enquiring and delighted eye on those things wliich 
he has gazed on, — it is enough. He bids thee, affec- 
tionately, farewell! 
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BOOK I. 

ON THE HISTORY OR ECONOMY OF INSECTS. 



Here subterranean works and cities see, 
There towns aerial on the waving tree ; 
Learn each small people's genius, policies, 
The ants' republic and the realm of bees; 
How those in common all their stores bestow, 
And anarchy without conftuion know ; 
And these for ever, thouf^ a monarch reign, 
Their separate cells and properties maintain. 

Pope. 
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HE history of an insect, lite the histoTy of a 
Hccoiint of life from first to last, from birth to death. 
Insects are so constituted, that the history of an individual 
is the history of its race r climate, season or circmn- 
■tance exercises but httle power of creating differences 
ionong them ; a bee is as essentially a bee, and a butterfly 
a butterfly, at the equator as at the poles ; and in either si- 
tuation performs the same acts. Insects of all kinds, and 
in all situations, resemble each other in the following par- 
ticulars : — they proceed from the parent as eggs ; the eggs 
are hatched and become grubs, in which state they cat, 
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increase rapidly in size, and are invariably without wingn ; 
the grubs, when full grown, become for a time motionless ; 
their skin opens, and from it comes forth the perfect insect, 
which has four wings, and does not increase in size. In a 
very great number of insects the grub changes its skin, and 
completely alters its form, when it becomes motionless ; in- 
deed, almost as great a transformation takes place as on 
its final change to a perfect insect ; wlien tlils is the case, 
the animal, in its motionless state, is called a chrysalis. 
Thus we have four stages in the life of an insect, — four 
states which it is necessary thoroughly to understand ; the 
egg (ovum), which is motionless, and apparently lifeless; 
the grub {larva), which is active, but without wings, vora- 
cious, and grows rapidly; the chrysalis (pupa), which is 
quite motionless, and does not occur in all insects; the 
perfect insect {imago), which Ls active, has wings, does 
not grow, and which, by laying eggs, perpetuates its kind. 
The names egg, larva, pupa, and imago, arc the terms 
generally employed in descriptions ; the three last answer 
equally well for Latin and English, but it must be borne in 
mind that the words, grub, inaggoi and caterpillar^ are sy- 
nonymous with the term larva ; and perfect insect, Jly, 
&c., are sjTionymous with the term imago; and the EngUsh 
and Latin words are used in English descriptions ahnost 
indifferently. These transformations, often spoken of as 
the metamorphosis of insects, are in reabty nothing more 
than a continual casting of the outer skin ; the larva often 
casts its skin four or five times, without any very remarkable 
change of form ; every casting of the skin is a step towards 
arriving at ultimate perfection. In every insect the skin 
must be cast a certain number of times, and the last cast- 
ing brings it to maturity. 

On account of their small size, it ia difficult to find com- 
mon examples of the eggs of insects ; those laid on meal by 
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the blue-bottle fly must be known to manyj the silk-worm's 
eggs again are not unknown ; but the generality of insects' 
eggs are so concealed, and so little conspicuous, that they 
are found with difficulty. Examples of larvtB are numer- 
ous; the maggots found iu wasps' nests and used in iisliing, 
— the maggots in apples and nuts, — the maggots in cheese, 
and in decaying substances, — and the caterpillars which 
devour our cabbages, and those which spin webs on our 
apple, pear, and plum trees, — are familiar to us all: these 
are insects in the lar\'a state. The pupa state is more dif- 
ficult to tiud, because insects generally crawl away into 
crevices or hide themselves underground, before changing 
to this state ; an augular pupa, of a green colour, with small 
black spots, which produces a common white butterfly, 
may, however, be frequently seen on palings and garden 
walls, and the smooth brown pupa; of moths arc coutinually 
dug up in gardens, Tlie imago, or perfect state, is exem- 
plified in butterflies, moths, gnats, flies, wa^ps, bees, ants, 
beetles, grasshoppers, earwigs, cockroaches, bugs, fleas, 
may-flies, and dragon-flies. All descriptions of insects in 
scieutiiic works relate to the imago state, imless the con- 
trary is distinctly expressed. 

The mode in which the life of an insect is passed, differs 
very widely iu the various states of its existence : it often 
happens that the lana inhabits the water and the imago the 
air ; sometimes the larva inhabits the water, the pupa inlia- 
bits the earth, and tlie imago returns to the water, Tlic 
following brief histories will in some degree exemplify this. 

History of the Simulia.* — The eggs of the SimuHa 
or sandfiy (sometimes also called the mosquito), appear to 
he at present unknown ; there is, however, little doubt, that 
like those of other gnats, they are deposited on the surface 



*Autlioritj; — M. Fries, in ' Entomologisches Arcliirea.' 
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of the water, ajidin that situation are hatched by the warmth 
of Ihc sun combined with the moisture of the water. The 
larva is found on the stems of water-plants {PheUandrium, 
&c.), on those portions which are always covered by the 
water: it is long, cylindrical, considerably thickened pos- 
teriorly, and nearly transparent j its head is distinctly sepa- 
rated from the body, and is of an oblong form ; it has foiir 
jaws moving horizontally, each bifid at the tip, and two little 
horns in the usual place of anlennie, inserted in the front 
of the head, ratlier towards each side ; each of these is com- 
posed of two joints, the first orhasaljoint stout, the second 
or apical one, divided into many rays, which fold back on 
the first joint : there are two very small eyes on each side 
of the head. The body of the larva is divided into twelve 
segments, besides the head ; of these, the second is incras- 
sated, and furnished helow with a retractile conical foot; 
the last segment is very minute, and furnished with two 
small prehensile feet : the air-tubeS, so very plainly seen in 
other aquatic larvie, are totally wanting ; neither is there the 
least appearance of spiracles or breathing- holes' in the sides. 
The motiog 9f the lan-a in the water is toleribly brisk ; 
but on any oMect coming in contact with it, it instantly 
becomes motionless, aliaches itself by the anterior prehen- 
sile foot, and remains for a long time perfectly still and im- 
movable. When it moves from one place to another, its 
progression is undulating, somewhat like that of a leech, 
being performed in tliis manner: — the anterior foot is firmly 
attached to some object, then the posterior pair of feet are 
brought lip to it, the back arching up during the operation ; 
the anterior foot then releases its hold ; the body is again 
elongated, the foot attached fiuther on, and the posterior 
feet again brought up to it. The food of the lana is un- 
known : when full grown, it spins a little silken sheatli, in 
shape like a watch-pocket, which is attached to the plant 
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frequented by the larva, and in thig it shortly changes to a 
pupa in an upright position : the case being always open at 
top, the head and shoulders of the pupa are seen projecting 
above it. The pupa much resembles that of a moth : it is 
perfectly motionless, of a bro-wn colour, and exhibits very 
distinctly tlie parts of the perfect iusect through its skin : 
irom the back of its head arise, on each side, four hair-like 
appendages ; these are tubular, and appear to be designed 
for breathing. About the sixth of July the little creatture 
bursts from its sheath ; the case of the chrysalis opens in a 
right line down the back, and the perfect insect emerges 
through the opening, surrounded by a bubble of air, and 
slowly begins to unfold its wings under the water ; finally, 
its skin being cast, and maturity attained, the imago dis- 
engages itself from its former habitation, and mounts within 
its bubble to the surface of the water, when the bubble 
bursts, and the creature, with its new organs, has acquired 
a new element. The imago is a small black 
fly, with two large transparent wings, which, '-^^MMj^^^ 
when at rest, repose horizontally on its back ; '"/■V^ 
moderately long legs, and short stout anten- 
nae : it flies with ease, and somewhat sportively, rising and 
falling. In this country it is found in the damp parts of 
woods, and other similar situations ; but, happily, in very 
limited numbers. 

There is scarcely any creature more annoying to men 
and animals, than this little fly : its attacks are made in in- 
numerable multitudes, and it is troublesome, uot only from 
the pain and inflammation caused by its bite, but also from 
lie intolerable itching occasioned by its crawling over the 
skin. In the woody and marshy parts of Lapland, these 
flies swarm in the months of July and August ; nay, even 
the summits of the highest mouutmns, though capped with 
perpetual snow, impose no obstacle to their progress. 
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Among the numerous gnats and flies which feed on blood, 
these are the most to be feared ; impelled by an insatiable 
thirst they make their attack, and will have blood; nothing 
can repel or deter them. Whenever the garment of a tra- 
veller has accidentally slipped a.^idc, and discovered a 
portion of his skin, however small, that exposed portion is 
instantly streaming with blood ; in the southern parts of 
Lapland they are less troublesome than in the northern, 
although clouds of them occasionally appear, performing 
their evolutions in the air. 

The Simulia seems to have adopted the world for its 
country: no known land appears to be without it; all tem- 
peratures suit it — the polar snows and the blaze of tropical 
sands. Yet all the flies of which travellers complain as so 
dreadiiilly annoying, are not Simiiliw; — many of our 
commonest gnats have a similar taste for blood. Although 
from what is related, there can be no doubt that the blood 
of man is an acceptable food to the SimuHaj yet it is re- 
markable that the greatest multitudes of these creatures 
inhabit those bleak, inhospitable, and almost inaccessible 
regions where the foot of man seldom treads, and where 
other warm-blooded animals are scarcely known to exist. It 
is clearly ascertained that the female SimulitB alone suck 
the blood of man ; the males spend their lives among the 
leaves of trees, or settle on flowers, from which they appear 
to derive nutriment; it is therefore far from impossible that, 
on the failure of animal, the females also may have recourse 
to vegetable food. 

History of the Ichneumon. — There are many butterflies 
and moths which increase so rapidly, that, without a check, 
their caterpillars woidd, in two or three years at the utmost, 
devour every green leaf on the face of the earth, and ren- 
der it incapable of supporting its present inhabitants. Thu 
ichneumons are evidently created to act as a check to tliis 
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devastation : they are generfilJy small inscctR, with slender 
bodies, and have four transparent wings : they are very ac- 
tive, running about the stems and leaves of plants in search 
of caterpillars, and fly very readily. The ichneumons are 
of many kinds : more than a thousand species have been 
described by naturalists ; and it is probable that every but- 
terfly, and every moth, indeed, almost every insect, Las one 
peculiar to itself: the liistory of them tdl is nearly similar. 
The caterpillar of the tiger-moth is one of the most de- 
structive ; it devours, indiscriminately, lettuces, radishes, 
beans, peas and every other eaxly production of our gardens, 
and is most abundant in the spring, when these plants 
are being reared : it is a very rough, hairy caterpillar, black 
above, with a red fringe on each side, and is preyed on by 
several ichneumons. The largest ichneumon {Ptuipla 
Instigator) of the tiger-moth i,Arctia caia) is often about an 
inch long, but varies much in size ; it has a black body and 
red legs, and emits a remarkably strong smell, sometiing 
lite burning pitch. In the spring, this ichneumon may be 
seen coursing over the leaves of lettuces, nettles and currant- 
bushes, on strawberry -beds, &c., hunting for the object of its 
attack. When it has found a caterpillar, it seizes it behind 
the head with its jaws ; at this operation the caterpillar 
loosens its hold of the plant on which it was feeding, rolls 
itself suddenly into a ring, erects its bristles as stiffly as pos- 
sible, and falls to the ground : if the fall is great and among 
twigs, the ichneumon is sometimes dislodged, but this rarely 
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The female ichneumon has three bristles at its tail ; the 
middle one of these appears to be a tube for conveying its 
eggs into the body of the caterpillar, and is called an ovi- 
positor, the outer ones seem to serve as protectors to this 
ovipositor, and not to be used for piercing the caterpillar, 
Wlien the caterpillar can fall no farther, is frequently un- 
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folds itself, and writhes about to dislodge its enemy ; but 
its stn^gles are useless : the ichneumon elevates its body 
into akindof arcb,beiidiiigthe ovi- 
'W\ \ P"^***'' foi^ard beneath it nearly 
^ \ j \.Q\%s mouth ; it then steadies the 
J/ ovipositor by its hind legs, and, 
with a slight jerk, drives it into 
the sldn of the caterpillar behind 
the head ; the egg is instantly de- 
posited, the ovipositor withdrawn 
and the ichneumon flies away. 
The caterpUlar, immediately on 
the conclusion of this operation, remounts the plant on 
which it had previously been, and begins feeding eagerly, 
as before ; no difference whatever is to be discovered in its 
manner, in the quantity of food it consumes, or in the ra- 
pidity of its growth. 

Wben the caterpillar has attained its full size, it spins a 
web among leaves, on the ground, in a busli or against pal- 
ings, intermixing a considerable quantitj- of its own hairs ; 
and in this web it changes to a chrysalis. The egg of the 
ichneumon is verj' soon hatched and becomes a white mag- 
got, without feet, and with very little appearance of head ; 
it begins eating that part of th.e flesh of the caterpillar wluch 
is immediately in its neighbourhood, and continues its 
course towards the tail, devouring all the fat and muscular 
parts not absolutely essential to motion and life ; and, by 
the time the caterpillar of the moth is fiill grown, and 
becomes a chrysalis, the maggot of the ichneumon is full 
grown also, and occupies more than half of its interior. It 
is worthy of remark that this maggot, thus inhabiting for 
weeks the body of a caterpillar, and devouring its flesh, al- 
ways avoids those parts which are essential to life \ as 
though aware that the cessation of life in the caterjiillar 
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Tould ensure its own death, as it could not subsist on the 
putriijing carcass. After l}'ing quiescent for some weeks, 
and frequently through the entire winter, the skin of the 
maggot is thrown off, and it becomes a chrysalis, exhibiting 
Teiy nearly the shape and appearance of the future fly ; 
the antennx and legs being placed before it, the wings 
small and folded by its sjd«, and the ovipositor being 
turned up a little over its back, The chrysalis is without 
motion, and much resembles that of the bee : in both in- 
stances the limbs are quite distinct from the body, and not 
united with it in a hard crustaceous cover as is the case in 
the chrysalis of the silk -worm : this kind of chrysalis is said 
to be necromorphouS) because its limbs are rigid, formally 
arranged and perfectly motionlesB, as in death. 

The chrysalis state lasts but a few days, and the perfect 
insect emerges from it ; after this first escape, it has to pe- 
netrate the shell of the chrj-salia of the tiger-moth, in which 
it is sljll imprisoned, and which is rendered much harder by 
the drying of the portions of animal matter left uncon- 
sumed by the maggot of the ichneumon. The ichneumon 
overcomes this difficulty by gnawing a hole, with its sharp 
and strong jaws, generally iu that thin portion of the shell 
winch covers tlie wing of the iiiture insect: almost imme- 
diately on emer^ug, the ichneumon vibrates its wings, and 
flies away. 

The caterpillar of the tiger-moth is preyed on in a similar 
manner by the maggot of a two-winged fly ; and this mag- 
got, while thus devouring the interior of the caterpillar, is 
itself a prey to a minute kind of ichneumon, twenty of which 
sometimes feed in the maggot of a single fly. The manner 
in which the egg of this little ichneumon is introduced into 
the maggot of the fly, is at present unknown ; but as the fly 
fastens its egg exteriorly on the skin of the caterpillar, and 
does not perforate the skin to deposit it inside, as in the 
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case of tlie great iclincunion before described, it is supposed 
tlie small ichneumoD'a egg is laid in the egg of the fly, wliile 
tlie latter is adhering to the skin of the caterpillar. The 
egg of the fly, which is placed on the neck of the cater- 
pillar, the only part from wliich the caterpillar could not 
remove it, is very conspicuous to an obsener : in this situ- 
ation wc cannot be siuT^rised, then, that the ichneumon 
shoidd discover it ; nor does it appear an improbable sup- 
position that the little creature seizes this opportunity of 
piercing the shell with her oviduct, and depositing her eggs 
amidst its contents. The maggot of the fly, as soon as it is 
hatched, pierces the skin of the caterpillar, and commences 
devouring, carrying within it a horde of insidious parasites, 
which, though they interfere not with the due performance 
of its appointed work of destruction, yet, in the end, so 
weaken it that it never arrives at perfection. Very ingeni- 
ous experiments aud calculations have proved, that four 
out of every five eggs that are laid, are prevented irom ar- 
riving at matiu:ity by parasites attacking them in one or 
other of their stages; a fact which proves the immense 
importance of this seemingly insignificant tribe of animals. 
History of the Earwig. — The earwig is one of our most 
common insects ; it is well known to every one, and is very 
generally Em object of unconquerable dislike ; the forceps 
at its tail, and the thicatemng manner in which these are 
turned over its back, to pinch anything of which it is afraid, 
render it peculiarly disgusting. The fore wings of the ear- 
wig are square, short, leatliery pieces, which cover but a 
very small portion of the body ; the insect is incapable of 
bending or folding them in any direction, or of using them 
as organs of flight. The hind wings are quite different from 
the fore wings : they are folded into a very small compass, 
and covered by the fore wings, except a small portion which 
protrudes from bcneatli them ; and, when examined in tliis 
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posttion, appear totally useless as organs of flight- When 
unfolded, the hind wings are remarkably beautiful ; they are 
of ample size, perfectly transparent, displaying prismatic 
colours when moved in the light ; and are intersected by 
veins, which radiate from near the centre to the margin. — 
The shape of these wings, when fully 
opened, is nearly that of the human ear ; '^'^ 
and from this circumstance it seems highly v.'//i I 
probable that the original name of tliis 
insect was cxtwinff. 

Earwigs subsist principally on the leaves and flowers of 
plants, and on fruit ; and they are entirely nocturnal in- 
sects, retiring by day into dark crevices and comers, where 
they are screened from observation. Tlie rapidity with 
which they devour the petals of a flower is rcmarhable ; 
they clasp the edge of a petal in their fore legs, and then, 
stretching out Ihcir head as far as possible, bite out a 
mouthful ; then another mouthful nearer, and so on till the 
head is brought lo the fore legs. This mode of eating is 
exactly that which is practised by the caterpillars of but- 
terflies and moths ; the part of a leaf or petal is eaten out 
in a semicircular form, and the head is thrust out lo the 
extreme part, after every scries of mouthfuls. Pinks, car- 
nations, and dahhas, very frequently lose all their beauty 
from the voracity of these insects. When the time of 
breeding has arrived, which is generally in the autumn, the 
female retires for protection to tlie cracks in the bark of old 
trees, or the interstices of weather-boarding, or under heavy 
stones on the ground : here she commences laying her eggs. 
The eggs are usually from twenty to filly in niimher : when 
the female has finished laj-ing them, she does not forsake 
them as is the habit of other insects, but sits on them in the 
manner of a hen, until they are hatched. 

When the Uttle ones leave the shell, they are instantly 
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very perceptibly larger than the eggs which contained them. 
They precisely resemble the parent in structure and habit, 
except that they are without wings ; they also differ in co- 
lour, being perfectly white. The care of the mother does 
not cease with the hatching of the eggs : the young ones 
nm after her wherever she moves, and she continues to sit 
on them and brood over them with the greatest affection 
for many days. If the young ones are disturbed or scat- 
tered, or if the parent is taken away from them, she wDl, on 
the first opportunity, collect them again, and brood over 
them as carefully as before, allowing them to push her 
about, and cautiously mo\'ing one foot after another, for 
fear of hurting them. How the young ones are fed until 
the mother's care for them has ceased, does not appear to 
have been ascertained ; for it is not until they are nearly 
half grown that they are seen feeding on vegetables with 
the rest. 

History of the Locust.* — The locust, from the remotest 
ages, has had a greater power to injure man, than any other 
living creature. Its course is ahnoat invariably accompanied 
by famine and pestilence : man is armed with no power to 
resist it. The locust was sent as a plague to the Egyptians, 
especially to punish them for their detention and oppression 
of the Israelites : the whole face of the country was covered 
by their multitudes. Afterwards, about the date 200 B.C., 
we have it on record, that locusts again swarmed in the 
same part of Africa. St. Augustin mentions another enor- 
mous swarm in the same region, wliich devoured every green 
leaf, and, eventually reaching the sea, perished by drown- 
ing : the mass of their corrupted bodies created so great 
a stench, that a pestilence ensued which carried off nearly 
a million human beings. We are told by Mouffet, that in 

* Authority : — Kirby iiud Spcnce's ' Iulrinluflii>u to Eiilumology." 
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lEeyear 591 a swarm of locusts visited Italy; Uiey pursued 
their destructive course, devouring every thing, until they 
reached the sea, in which they perished. The pestilence 
arising &om the stench, carried off men and beasts to the 
number of more than a milUon. In 1478 the Venetian ter- 
ritory was visited by a swarm of locusts, wliich so completely 
destroyed the crops as to cause a famine, wherein more 
than thirty thousand persons died of starvation. In 1650, 
a swarm of locusts entered Russia. As they passed, the air 
was darkened by their numbers ; they covered the face of 
the earth ; the trees bent with their weight ; and in some 
places the mass of theij dead bodies was four feet in depth. 
In 1748 a swarm of locusts visited the Austrian dominions : 
at Vienna the breadth of the swarm exceeded three nules, 
and so darkened the air, that one person could not see ano- 
ther at the distance of twenty paces. Major Moor witnessed 
in the Mahrattas, the ravages of a swarm of locusts that was 
five hundred miles in length, and so compact as completely 
to hide the sun, and occasion darkness. Mr, Barrow re- 
lates that in Southern Africa, in the years 1784 and 1797, 
a swarm of locusts covered an. area of nearly two thousand 
square miles. When driven by a north-west wind into the 
sea, they formed upon the shore, for fifty miles, a bank three 
or four feet high : the stench from their putrifying bodies 
was perceptible at the distance of one hundred and fifty 
miles. In 1778 and 1780, a swarm of locusts visited Mo- 
rocco ; every green thing was eaten, and a dreadful famine 
ensuing, such vast numbers of people died of hunger in the 
streets of the towns, that their bodies lay unburied. 

The egg of the locust is deposited in the ground ; when 
it is hatched, the larva has all the appearance of a locust in 
miniature, except that it is without wings. Its work of de- 
struction immediately commences ; it devours every blade 
of grass — every green leaf it can obtain. In the autumn 
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ind then myriads assemble, 



it assumes the winged state, anc 
and having stripped the earth of iw mantle of green, rise in 
the air, and arc driven by the wind, carrying with them 
destruction, famine, and pestilence. The shape and ap- 
peoranceofthe locust isthat of ourcommonest grasshopper, 
but it greatly exceeds that insect in size ; it leaps with ease 
and agility, but, except in its migrations, does not rea- 
dily dy. The jaws of the locust are excessively hard and 
strong, capable of devouring not only the leaves, but, when 
these fail, the bark and even the solid wood of trees. The 
sound of their feeding, when in swarms, is as the rushing of 
flames driven by the wind. Happily, in this coimtry, the 
locust is very rare ; it has occasionally been driven over by 
winds, but has never been Imown to breed here. In the 
year 1748, a considerable number were obserred, but not 
enough to do any serious injury. 

Hiilory of the Aal-lion.* — The ant-lion is a native of 
Portugal, Spain, France, Italy, and Turkey, and probably 
of most of the tropical countries : it is a large fly with four 
long wings, beautifuDy reticulated, like those of a common 
dragon-fly. The egg is laid by this fly either upon the 
surface of the ground or just below it, in sandy and loose 
soils ; the heat of the aun soon causes it to hatch and pro- 

tduce a larva. The larva, in shape, has a shght 
resemblance to a wood-louse ; but the onUine 
of its body is more oval, and the anterior part 
often considerably wider than the posterior : it 
has six legs, and the mouth is liimished with a 
pMr of forceps, consisting of two incm-ved jaws, which 
give it a formidable appearance. Its food consists solely 
of the juices of other insects, particularly ants; at first view 
it seems scarcely possible tliat it should ever procure a 

• Authority : — Kirby and Spencc's 'Introduction to Entoniology, ' 
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pe meal : not only is its pace slow, but it can walk in 
no other direction llian backwards ; its grim aspect, com- 
bined with this awkwardness in progression, appears to offer 
insuperable obstacles to tlie capture of its prey. 

The first step of the larva is to trace in the sand a circle, 
the destined boundary of its fiiturc abode : this being done, 
it proceeds to excavate the cavity by throwing out tlie sand 
by a process not less singular than effective. Placing itself 
in the inside of the circle which it had traced, it tlirusts the 
hinder pait of its body into the sand, and, witli one of its 
fore legs, serving as a shovel, it charges its flat and square 
head with a load, which it imnQediatoly throws over the out- 
side of the circle, with a jerk sufficiently strong to cany it 
many inches. Walking backwards, and constantly repeat- 
ing the process, it soon arrives at the part of the circle from 
which it set out : it then traces a new circle within the first, 
and excavates a second funow ; then a third within this, 
and so on, until, by a repetition of these operations, it ax- 
rives at the centre. It never loads its head with the sand 
lying on the outside of the circle, although it would be as 
easy to do this with the outer leg, as to remove the sand 
within the circle with the inner leg ; but it knows that it is 
the sand within the circle that is to be excavated, and it 
therefore constantly uses tlic leg next the centre. 

After the first series of circles is completed, a second, of 
less diameter, and deeper, is commenced within it ; and so 
on with others, until the hole assumes the shape of the im- 
pression of an inverted cone, when llie work is finished, — 
As the constant use of one leg during iho whole of this ope- 
ration, would necessarily exhaust the animal so much that 
it would be compelled to waste much time in recovering its 
strength, it adopts a plan which prevents this : the first cir- 
cle is excavated with one foot ; it then turns completely 
round, so that the second is excavated with the opposite 
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foot; and this alternation proceeds regularly through the 
whole work. Small stones are jerked out by its head, in the 
same manner as the sand ; but such as are too large and 
heavy to be jerked out, the ant-lion poises on its back, and 
keeping them steady by the motion of the segments of its 
body, carefully walks up the ascent with its burden and de- 
posits it beyond the margin. Sometimes the stone will slip 
from the back of the labourer, and roll down the side 
of the hole ; as often as this may happen the patient crea- 
ture renews its task, and never fails to accomplish it at last : 
but if it meet with a large or immovable stone, the work is 
abandoned, and another hole commenced in a more suita- 
ble spot. The hole is rather more than two inches deep ; 
the length of the ant-lion is about half an inch : the animal 
buries itself in the sand at the bottom of the hole, its jaws 
alone being visible, and thus awaits the arrival of its prey. 

When an ant or any other insect steps on the margin of 
the pit, the sand slides from under its feet, its struggles but 
hasten its descent, and it falls headlong into the jaws of the 
enemy. Sometimes, especially after rain, when the parti- 
cles of sand adhere to each other, the intruder is able to 
arrest its downward progress, and begins to scramble up 
again ; no sooner does the ant-lion perceive this, than he 
siiovels loads of sand on its head, and throws them with such 
skill that the poor insect is soon overcome, and carried to 
the bottom. When the body has been emptied of its juices, 
the shell is jerked out of the pit to a considerable distance, 
as if to avoid giving any cause of alarm to new comers. — 
After a period of nearly two years, the larva having attained 
its fidl growth, it retires deeper into the sand, spins a silken 
cocoon, and changes into a chryEaJis, in which state it re- 
mains about three weeks, when the perfect insect emerges. 
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CHAPTER IL 

HISTOKY OF THE SILK-WOKM.* 

[ From time immemorial silk lias been a valuable article of 
I commerce, and a favorite material for dress ; the arcliirea 
of China speak of its existence five thousand years ago, but 
we are imable to discover the precise period of its earliest 
appropriation to the uses of man. The Chinese are sup- 
posed to have discovered the art of preparing it 2700 years 
i "before the Christian era, when the empress Si-ling-chi is 
eaid to have observed the labours of the silk-worms on wild 
miilbeny- trees, and apphcd their silk to use. From China 
the ajt passed to Persia, India, Arabia, and tlie whole of 



•Principal authority: — 'Cabinet Cjclo]i£D<lia,' No. 22, Silk Kanu- 
Also ' British Cyclopaidia,' Article " Silkworm." 
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Asia. According to Latreille the city of Turfiin, in Little 
Bucharia, was for a long period the rendezvous of the ca- 
ravans coming from the east, and the chief depfit for the 
silk trade of China. It was the metropolis of Seres in Up- 
per Asia, or of the Serica of Ptolemy. The expedition of 
Alexander into Persia and India first introduced the know- 
ledge of sillc to the Grecians, in the year 350 b.c, and with 
the increase of wealth and luxury in the Grecian court tlie 
demand for silk was prodigiously augmented. Thence it 
passed to Rome, probably about the time of Julius or 
Augustus CfEsar, the Emperor Heliogabalus, about the year 
220, being the first who wore a robe entirely of silk. Until 
A.I). 550, silk in its raw state only had been sent out of Chi- 
na, the exportation of insects being prohibited on pain of 
death, and up to this period the real nature of the material 
was unknown. Its introduction into Europe is said to have 
been accomplished in the following manner. 

Two Persian monks having been employed as missiona- 
ries in some of the christian chiu-ches, wliich, according to 
Cosmas, were already established in different parts of India, 
had penetrated into China. There, amidst their pious oc- 
cupations, they viewed with a curious eye the common dress 
of the Chinese, the manufacture of silk, and the myriads of 
sUk-worms, whose education, either on trees or in houses, 
had once been considered the labour of queens. They 
soon discovered that it wa& impracticable to transplant the 
short-hved insect, but that in the eggs a numerous progeny 
might be preserved, and multiplied in a distant climate. 
They observed with interest the labours of the little creature, 
and strove to make themselves acquainted with the manual 
arts employed in working up its productions into so great a 
variety of fabrics. On their return to the West, instead of 
communicating the knowledge thus acquired to their own 
countrymen, they proceeded on to Constantinople. The 



prospect of gain, or, as some have asserted, an indigQant 
zeal excited by seeing a lucrative branch of commerce en- 
grossed by unbelieving nations, prompted them to impart 
to the emperor the secret, hitherto so well preserved by the 
Chinese, that silk was produced by a species of worm ; and 
to acquaint him with their belief that the eggs might be suc- 
cessfully transported, and the insects propagated in hia do- 
minions. They likewise explained to Justinian the modes 
of preparing and manufacturing the slender filament, mys- 
teries hitherto either altogether unknown or but imperfectly 
understood in Europe. By the promise of a great reward 
the monks were induced to return to China, and there, with 
much difficulty eluding the vigilant jealousy of the Chinese, 
they succeeded in obtiuning a quantity of silkworms' eggs. 
These they concealed in a hollow cane, and at lengtli, in 
the year 552, conveyed them in safety to Constantinople. 
The eggs were hatched at the proper season by the warmth 
of manure, and the worms were i'ed with the leaves of the 
wild mnlberry-tree. These worms, in due time, spun their 
silk, and propagated, under tlie careiul tendance of the 
monks ; who also instructed the Romans in the whole pro- 
, cess of manufacturing theii- productioQ. 

For a period of more than sis. hundred yeais, the produc- 
tion of silk appears to have been confined to the eastern 
I empire, until Roger I., king'_of Sicily, on returning from his 
I invasion of the East, introduced it into his kingdom, where 
I it soon became an important occupation, and the mauufac- 
I ture of silk speedily attained a decided excellence. From 
I Sicily we trace its progress over the greater part of Italy 
I And Spain ; and thence, under Francis I., into France. 

James I. of England, stimulated by the success attending 
I Ihe production of silk in France during the reigns of Henry 
1 IV. and Louis XILI., made great efforts to accomplish its 
I introduction into England. A second attempt was made in 
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the reign of Charles I., a third id that of George I., and a 
fourth very recently (1826), hoth in England and Ireland; 
l)ut all tliese have proved unsucccssfid, and it isnuw gene- 
rally believed that our climate is not suited for tlic purpose. 
Although the production of silk in England is abandoned, 
yet its manufacture in this country is carried on to a prodi- 
gious extent, furnishing employment for more than five 
hundred thousand human beings. The quantity of silk an- 
nually consumed in England alone, amoimts in weight to 
four millions of pounds ; in France, Germany, Italy, Tur- 
key, and the continent of Asia, it is also an article of great 
commercial importance. 

SUk is spun by a caterpillar called the silk-worm, which 
feeds on the leaves of the mulbeny-tree : this caterpillar is 
produced from eggs, laid by a moth in the autumn of tlie 
preceding year. In May the eggs are hatched, and pro- 
duce small black caterpillars less than the tenth of an inch 
in length ; these daily increase in size, and gradually alter 
their colour till they become nearly white. 

In this country the caterpillar takes fiity-six days to ar- 
rive at perfection, during which time it invariably sheds its 
skin as many as four, and occasioujdly five times ; the cause 
of this occasional additional change is not known. After 
every change the caterpillar is lighter in colour, and has a 
larger head, than previous to the change ; it spins during 
five or six days, making about sixty -two days passed in the 
caterpillar state. In warmer climates the caterpillar arrives 
at its full growth in forty-seven days, and has finished spin- 
ning in five mure, making together fifty-two days ; these 
may be reckoned thus : — from the hatching to the first 
change, seven days ; changing, two days ; between the first 
and second change, seven days ; changing, two days j be- 
tween the second and tliird change, seven days ; changing, 
three days ; between the third and fourth change, seven 
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daye ; changing, four days ; from the fourth change to the 
period of beginning to spiu,«ight days; spinning, five days. 

When the caterpillar is about to change its skiu it ceases 
to eat, holds its head up stiff, and appears ill and sulky ; 
the new head is plainly to be discovered through the trans- 
parent skin, behind the old one, and rather of a triangular 
shape — the apex of the triangle being uppermost; after re- 
maining in this state two or three days, as above stated, the 
akin opens behind the head, which cracks longitudinally, 
and is cast with the skin ; the caterpillar then twists itself 
from side to side, and writhes about, while the skin gradu- 
ally slips from the body and comes off at the tail. 

Whilst the silk-worms are feeding, they should be kept 
very clean and abundantly supplied with fresh leaves; open 
trays, made of pasteboard, are very convenient for holding 
them ; and from these, if supplied with food, they never 
wander. Care should be taken to preserve silkworms from 
birds and mice, both of which are excessively fond of them j 
the influence of the sun is highly injurious to them, as are 
also cold north and east winds ; but plenty of air, in warm 
weather, is beneficial. Tlie leaves should be given to the 
caterpillars perfectly dry; if brought from a distance, they 
preserve their freshness for many days in a tin box, or on 
the cold bricks or stones of a cellar. After the fourth 
change the silk-worms require constant watching ; twice a 
day they should be carefiilly looked over, and those ready 
to spin picked out and placed in httle cells, made of writ- 
paper, about as large as one's thumb, open at one end 
and closely screwed up at the other ; these paper cells may 
pinned to lines crossing a room, and placed touching 
each other on the line. 

The period of a silk-worra's h eing ready to spin is plainly 
indicated by its ceasing to eat, and becoming suddenly more 
transparent and of a yellow colour; it will also begin to spin 
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a few tlifeads of silk among the leaves, or in a comer of the 
tray. The silk is elaborated in two long slender vessels 
lying at the sides of the stomach and intestines, and termi- 
nating in a single tube, through which the viscid fluid, of 
which the silken threads are composed, is forced by the pe- 
ristaltic action of the muscles. This tube terminates in the 
centre of the lower lip of the caterpillar. Although, how- 
ever, the two vessels unite into a single tube, it is evident 
that the silken threads are not united ; since we learn from 
the recent microscopical investigations of Dr. TJre,* that 
each of tlie silk threads was found to be composed of two 
distinct cylinders, which in good silk appear to be perfectly 
parallel and quite cylindrical; the imevenness or the want 
of parallelism producing inferiority in the raw material. — 
Each of these cylinders varies in diameter from one two- 
thousand two hundredth part of an inch (the measure in 
silk of the best quality), to one eighteen hundredth of an 
inch. When Imported, however, several distinct threads 
are found to be reeled together, which is done by the grower 
of the silk-worms, the threads being passed through several 
eyelets, and Ihen wound off. The imported raw silks are 
of various qualities, depending upon the mode and time of 
feeding, as well as upon the food of the silk-worms. Tliese 
compound threads are one five hundredth part of an inch in 
diameter, each being divisible into eight threads; that is, 
into four pidrs of cylinders, in the best silk. The specific 
gravity of silk, according to this author, is greater than had 
been generally supposed, being 1256 to 1200, and conse- 
quently greater than the strongest muriatic acid or water. 
When placed in the paper cell the silk -worm spins a few 
loose connecting threads, attached to every side of the cell: 
it then forms a regular oval ball of silk, which is suspended 
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in the centre of the cell, and m the interior of this it con- 
tinues to work for five days. If the cells containing the 
inning BiUs-worms are placed regularly on the line, in the 
order in wliicli they begin to spin, then there will occur 
no difficulty in taking them off in the succession in which 
they stand, as the first in order on the line will be the first 
requiring to be wound off. After a silk -worm has been ten 
days in the cell, its cocoon of yellow silk will be compact 
and complete ; this must be taken out of the cell and the 
exterior or waste silk stripped off, until a single thread 
runs by itself; an operation which will be much assisted by 
allowing the cocoon to float on warm water. When so 
much of the silk has been wound off, that the remainder 
appears of a thinner, paler and inferior quality, the thread 
should be broken, the remaining portion of the cocoon be- 
ing weak, gummy, and of little value ; tliis should be taken 

I out of the water and laid aside, to prevent its getting en- 

I tangled with the others. 

Within the cocoon is the chrysalis, from which the fiiture 

^ moth is produced ; these may be tlirowu on a tray containing 
bran, which will absorb the moisture that would otherwise 
remain on them after their long soaking. WTien silk-worms 
e reared for profit, there is a far greater number of chry- 
ealides than arc wanted; these may be given to fowls, which 
are exceedingly fond of them, and to which they afford a 
wholesome and nutritious diet. In a fortnight or three 
weeks after tlie winding of the silk, some of the chrysalides 
will be found cracking and opening, and the perfect mollis 
will then appear : these are small sluggish creatures, of a 
pale buff colour, seldom leaving the tray, mat or paper on 
which they are placed, and where the females lay their eggs. 
As regards the hatching of the eggs, it is important to 
know that this may be retarded as long as the owner pleases, 
by subjection to a low temperat"UTe ; and it will be well for 
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those wlio pmpose keeping silk-worms for the sake of pro- 
fit, to defer the hatching of the eggs until the mulberry-trees 
are sutficienlly forward to ensure a constant supply of food. 
The usual time for the hatching of silk-wonns' eggs in this 
countiy is about the 12lh of May, but a fortnight later is 
much better; for at that time the mulberry -trees have not 
generally put forth their leaves, and great difficulty contin- 
ually occurs in procuring food : for, as far as we have yet 
learned, no other food than mulberry -leaves affords to silk- 
worms wholesome nuliiment ; lettuce, dog- wood and black- 
currant leaves have been of\en tried, but without success. 

It may be remarked that in winding oif the silk, when the 
single threads of half a dozen cocoons arc found, they may 
be guided with one band on a small reel constructed for the 
purpose, which may be turned with the other hand, the co- 
coons at the same time tloetUng on a basin of warm water. 
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CHAPTER lit. 



HISTORY OF BREEZE-FLIES * 



The name of gad-fly has been repeatedly given to the 
insects whose history is detailed in this chapter, but that 
term more properly belongs to those blood-sucking flies 
which cause such pain and misery to our horses, in pla- 
ces abounding in wood, especially in warm cloudy weather 
and before thunder showers. The present insects when in 
tbe latra state are termed "bots" in horses, "maggots" in 
sheep, and "womils" or "warbles" in cows ami oxen; 
and these three represent three divisions of the family, 
differing essentially iu their history. The perfect insect 
produced from each kind of larva is properly termed a 
breeze- fly. 
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The Opinions respectingthe breeze-fly of the horse, or hot 
as it is usually termed, as to Uie benefit or injury derived 
from it, are very opposite ; some obserrcrs go so far as to 
assert that the larvce occasionally completely perforate the 
stomach of the horse, causing disease, pain, and even 
death ; others regard them as perfectly innocuous ; aod 
one author, whose carefiil and laborious investigations en- 
title his opinions to tlie greatest respect, believes the effect 
of bots to be salutifcrous rather than otherwise : this author 
is Mr. Bracy Clark, and from his masterly essay the fol- 
lowing particulars are extracted. 

The female fly in approaching the horse for the purpose 
of oviposition, carries her body nearly upright in the air, 
the protruded ovipositor being curved inwards and up- 
wards. Suspending herself for a few seconds before tlie 
part of the horse on which she intends to deposit the egg, 
she suddenly darts upon it, and leaves the egg adhering 
to the hair : she hardly appears to settle, but merely touches 
the hidr with the egg held out on the extreme point of the 
ovipositor (see fig. _/), the egg adhering by means of a 
glutinous liquor with which it is covered. She then 
leaves the horse at a small distance, prepares a second 
egg, and, poising herself before the part, deposits it in the 
same way ; the liquor dries, and the egg becomes firmly 
glued to the hair. This is repeated till four or five hun- 
dred eggs are sometimes placed on one horse. The sldn 
of the horse is usually thrown into a tremulous motion on 
the touch of the insect, which merely arises from the very 
great irritability of the skin and cutaneous muscles at this 
season of the year, occasioned by the heat and continual 
teazing of the ilies, til! at length these muscles appear to act 
involuntarily on the slightest touch of auy body whatever. 

The fly does not deposit her eggs at random on the 
horse's body, but selects those parts which are most likely 
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to be nibbled by the liorse ; the inside of the knee is 
frequently chosen, but all naturalists must have remarked 
how comraoDly the eggs of the bot are deposited on that 
part of a horse's shoulder which he can never reach with 
his mouth, and thus, to a casual observer, it would seem 
that they must perish, and fail in the object for which their 
parent designed tliem. Now there is a provision of nature 
which exactly counteracts tbis difficulty. When horses 
are together in a pasture, and one of 
them feels an irritation on any part 
of the neck or shoulder which he 
cannot reach with his mouth, he will 
nibble another horse in the corre- 
sponding part of his neck or shoul- 
der, and the horse so nibbled will immediately perform the 
kind office required, and begin nibbling away in the part 
indicated. The horses, when they become used to this fly, 
and find it does them no injury by sucking their blood, 
hardly regard it, and do not appear at all aware of its object. 
When the eggs have remained on the hairs four or five 
days they become mature, after which time the slightest 
application of warmth and moisture is sufficient to bring 
forth in an instant the latent larva. At this time, if the 
lips or tongue of the horse touch the egg, its operculum 
is thrown open and the young larva liberated ; this readily 
adheres to the moist surface of the tongue, and is from 
thence conveyed with the food to the stomach. It is wor- 
thy of remark, that it is probable the greater part of the 
eggs deposited by this fly are taken up in consequence of 
the irritation of other flies, as the Tahani and Stomoandes, 
which, by perpetually settling on the skin, occasion a horse 
to nibble himself in those parts, and thus receive the larvse 
on the tongue and lips whence Uioy are introduced into the 
stomach. The egg is glued on the hair with the broad end 



HI8T0I1Y OF INSECTS. 



downward (page 25, figs, a, b), and is thus well disposed for 
the operatjon of the tODgue in removing the opercidom, 
which is of an oval figure, and surrounded with a pro- 
minent margin. The microscope shows the case of the egg 
to be shagreened in squares, or impressed longitudinally 
and transversely with delicate striic. When the larra 
or grub is hatched from the egg it is a small active 
worm, long in proportion to its thickness ; but as its growth 
advances it becomes proportion ably thicker and broader, 
and beset with bristles. These larvas are very firequent in 
horses that have been at grass, and are in general found 
adhering to the white insensible tissue or coat which comes 
from the lining of the cssophagus, and extends over the 
upper part of the stomach. They make small, deep, 
round holes wherever they adhere to this while tissue, and 
sometimes so deep as to pass through it, but not through 
the other layers or coats of the stomach. 

The larvK usually hang in dense clusters from the lining 
of the stomach, and miuntain their hold by means of two 
dark brown hooks; between these a longitudinal slit or 
iisBure is seen, which is Uie mouth of the larva. Wlien 
the larvffi are removed from the stomach with a sudden 
jerk so as not to injure them, they will, if fresh and healthy, 
attach themselves to any ilaecid membrane, and even 
to the skin of the hand. For this pnqjose they sheath or 
draw back tlie hooks almost entirely within the skin, till 
the two points come close to each other ; they then present 
them to the membrane, and lieeping them parallel till it is 
pierced through, they expand them in a lateral direction, 
and allerwards, by bringing the points downwards towards 
themselves, they include a sufficient piece of the mem- 
brane to enable them to remain firmly fixed for any length 
of time as at anchor, witliout reqiuring any furtlier exertion. 
The body of the larva is of a whitish red colour, and ap- 
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pears to be composed of eleven segments, BUirounded with 
a doultle row of homy bristles, ii longer and a shorter series, 
and ])Iaced alternately : the two last segments appear to he 
naked or destitute of ticm. These spines are of a reddish 
colour, except the points, whi ch are black, and are directed 
towards the tail or large end of the lana. 

The larva, when matured, quits the stomach of the ani- 
mal and falls to the ground, aud huding a convenient place 
of retreat, undergoes its change to a chry^^lis, the skin 
then losing its organization, and changing in colour to a 
reddish brown. After remaining torpid in the chrysalis 
state a few weeks, the superfluous moisture being removed 
and the parts of the future insect hardened by drying, it 
bursts from its confinement, and the fly makes its exit at 
the small end of the case, A few hours after quitting their 
shell they become dry, take vring, and seek their mates. 

A second species of breeze-fly has a still more wonderful 
history ; its eggs are laid in the nostrils of sheep, from one 
to seven oi eight in each individual, and these on becoming 
larviB, enter the frontal and maxillary sinuses, and even 
ihe horns, and feed on their secretions: when the laivse 
are young they are perfectly white and transparent, ex- 
cept two small, black, homy plates : as they increase in 
size the upper surface becomes marked with two transverse 
brown hnes on each segment, the anterior being shorter and 
narrower than the posterior ; and some spots are also obser- 
vable on the sides. The body consists of twelve segments 
besides the head. These larvae move with considerable 
activity, holding with their tentacula to a fixed point and 
drawing up the body. When fuU grown the larvse fall 
through the nostrils of the sheep, and change to the pupa 
state lying on the earth or adhering to the side of a blade 
of grass : in about two months the case of the chrysalis 
opens, and the fly makes its appearance. 
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Sheep are exceedingly annoyed by these flies, and to 
avoid them lie down in 
ruts with their heads close 
to the ground; at other 
times we see them huddled 
together imder trees in a 
Qse mass or phalanx, the 
nose of each being pushed 
into tlie fleece of another. 

There is a third species 
of breeze-fly, far moreformi- 
ble llian either of those previously described : its eggs 
are laid on the backs and sides of cows and oxen, and the 
l3Tvm hatched from them enter the hide, producing tumours 
as large as pigeons' eggs. The larva itself is of an oblong 
figure, larger at one extremity than at tlie other : the body 
is divided into ten or twelve segments by transverse bands, 
and these are again intersected by six longitudinal lines, 
which purse up the skin, and produce along the sides 
a series of mammiform protuberances, each possessing 
at its extremity a respiratory pore : on each segment 
of the body may be observed ridges, or dotted promi- 
nent lines, interrupted however by the longitudinal lines 
already noticed : there are in pairs a narrower and broader 
line of minute dots or points ; tlie narrower line is found, 
under a lens, to be formed of hooks bent towards the pos- 
terior extremity of llie insect; the broader lines consist 
of smaller hooks bent in an opposite direction, or towards 
its head : it ia probably by the aid of these hooks that the 
animal raises or depresses itself in the tumour, and finally, 
when mature, effects its escape. 

The food of the larva appears to be the pus or matter 
surroimding it in the tumour in which it exists: as 
regards the period of its continuing to feed we have little 
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satisfactoiy information. Its colour when young is while, 
but as it advances towards maturity it becomes browner, 
and finally of a deep dark brown approaching to black : 
ba\ing attained its full size it presses itself against the 
upper part of the tumour, and by some unknown process 
makes an aperture in the hide of about sulBcient size to 
adn\it a pea ; through this the larva wriggles itself a seg- 
ment at a time until it conies quite out, and falling to the 
ground seeks a convenient retreat in which to become a 
chrysalis. 

The chrysalis is of a dark brown coloiu', and in figure 
somewhat resembles the half of a walnut-shell, being 
narrower at one end than the otlier, llat on one side, and 
very rounded and convex on Llie other : after lying on the 
ground for some weeks a portion of the indurated skin or 
cover, of a triangular shape, is forced up at the smaller end, 
and through the aperture thus occasioned the fly emerges. 

The fly is large and handsomely coloured ; although the 
presence of the larva in the backs of cattle is firequontly 
observable, the insect in its perfect state is rarely met with, 
and very few of our cabiuets possess good specimens : it 
flies with rapidity, but apparently without noise, and never 
ventures over water. 

The act of oviposition appears to be attended with se- 
vere suflering, or apprehension at least, which makes the 
cattle nm wild and furious, and gad or stray from the 
pastures, and hence the ancient epithet of gad-fly. When 
oxen are yoked to llie plough, the attack of this fly is 
attended with real danger, since they become perfectly un- 
controllable, and often run directly forwards through the 
hedges, or whatever obstructs tieir way. On this account 
many ploughs are prorided with a contrivance for setting 
the oxen immediately at liberty. Wljen the cattle are at- 
tacked by this fly it is easily known by the extreme terror 



32 HISTORY OF INSECTS. 

and agitation of the whole herd; the unfortunate object of 
the attack runs bellowing from among them, and seeks a 
refuge in the nearest water ; the tail becomes rig^d, and is 
brandished aloft or held straight out from the body. 

Its frightened companions follow in the rear of the ani- 
mal attacked, and a wild and apparently unmeaning chase 
takes place, which, from the inelegant gallop of the cpws, 
has often a yery ludicrous effect. 





CHAPTER IV. 

HI8T0RT OF THE HONEY-BEE.* 

I' To Uie bee we are indebted foi two valuable Eurticles of 
\ commerce, — honey and wax: since the introduction of 

I Bugar, honey has become less an article of general use, 
and more one of luxuty ; but wax is still extensively con- 
sumed throughout the civilized world. Honey is collected 
from flowers, is swallowed by the bees, and afterwards re- 
gittgitated : the bee, laden with honey, returns to the hive, 
enters a cell, pierces a hole in the crust on the surface of 
the honey already therein, disgorges the honey in large 
\ drops from its mouth, new models the crust, and closes up 
I the hole ; this mode of proceeding is regularly adopted by 
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every bee that contributes to the general store. Wax is 
Bccreted, as occasion may require, from small sacs, situ- 
ated between the segments of the body of the bee, on the 
under side ; it is used for constructing the combs in which 
the family provision of honej and the young brood are 
deposited: the wax of commerce is produced by melting 
down these combs. 

A bee-hive contains three kinds of individuals,^a queen, 
drones, and workers ; the queen is a female, and not only 
the ruler, but, in great part, the mother of the community ; 
the drones are males, and Ihe workers are abortive females. 
The sole office of the queen appears to be the laying of 
eggs, and this occupies hcT almost incessantly, a^ a single 
one only is deposited in each cell, thus causing her to be 
in continual motion : she is slow and majestic in her move- 
ments, and differs from the workers in being larger, having 
a longer body, shorter wings, and a curbed sting. The 
queen is accompanied by a guard of twelve workers, an 
office which is taken in turn, but never intermitted : in 
whatever direction she wishes to travel, these guards clear 
the way before her, always with the utmost courtesy turn- 
ing their faces towards her, and when she rests from her 
labours, approaching her with humility, licking her face, 
mouth, and eyes, and fondling her with their antenna;. 

The drones are all males ; they are less than the queen, 
but larger than the workers ; they live on the honey of 
flowers, but bring none home, and are wholly useless, ex- 
cept as being the fathers of the future progeny ; when this 
office is accomplished, they are destroyed by the workers. 
A buzzing commences in the hive ; the drones and Ihe 
workers sally forth together, grapple each other in the air, 
bug and scuffle for a minute, during which operation the 
stings of the workers areplunged into ihe sides of the drones, 
who, overpowered by the poison, almost instantly die. 
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The workers are the smallest bees in the hive, and by 
iar the most numerous ; they have a longer lip for sucking 
honey than either of the others ; their tliighs are furnished 
with a brush for the reception of the pollen of flowers, and 
tlieir sting is straight. The workers do the entire work of 
the eommunity ; they build the cells, guard the hive and 
the queen, collect and store the honey, elaborate the wax, 
feed the young, kill the drones, &c. The average number 
of these three kinds of bees in a hive is one queen, 2,000 
drones, and 20,000 workers. The eggs are long, sliglitly 
curved, and of a blueish colour; when laid, they are 
covered with a glutinous matter, which instantly dries, at- 
taching Ihem to the bottom of the cell. 

For eleven months the queen lays only workers' eggs ; 
afterwards, those which produce drones : as soon as this 
change has taken place, the workers begin to construct 
royal cells, in which, without discontinuing to lay the 
drones' eggs, the queen deposits here and there, about once 
in three days, an egg wJiich is destined to produce a queen. 
The workers' eggs hatch in a few days, and produce little 
white maggots, which immediately open their mouths to be 
fed ; these the workers attend to with untiring assiduity : 
in six days each maggot fills up its cell ; it is then roofed 
in by the workers, spins a silken cocoon, and becomes a chry- 
salis : and on the twenty-first day it comes forth a perfect 
bee. The drones emerge on the twenly-fiftb day, and the 
queens on tiie sixteenth. 

It has been already stated, that the queen, for nearly a 
year, lays no eggs that are destined to produce queens ; it 
therefore follows, that if any evil befall her, the hive is 
left without a queen : it sometimes happens that she dies, 
or is taken away by the owner of the hive, to observe the 
result. For twelve hours little notice is taken of the loss ; 
it appears not to be known, and the workers labour as 
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nsual: after that period, a, hubbuh commences; work Is 
abandoned ; Uie whole hii-e is in an uproar ; every bee 
traverses the hive at random, and with the most evident 
want of purpose. This stale oi' anarchy sometimes con- 
tinues for two days ; then the bees gather in clusters of a. 
dozen or so, as though engaged in consultation, the result 
of which seems to be a fixed resolution to supply the loss. 
Afewof the worters repair tothe cells in which are deposit- 
ed the eggs of workers ; three of these cells are quickly bro- 
ken into one, the edges polished, and the sides smooUied 
and rounded, a single egg being allowed to remain at the 
bottom. 

When this egg hatches, the maggot ia fed with a pecu- 
liarly nutritive food, called royal bee-bread, which is never 
given to any maggots but such as are to produce queens ; 
work is now resumed over the whole hive, and goes on as 
briskly as before : on the sixteenth day the egg produces 
a queen, whose appearance is hailed with every demon- 
stration of delight, and who at once assumes sovereignty 
over the hive. When, under ordinary circumstances, a 
young queen emerges from the chrysalis, the old one fre- 
quently quits the hive, heading the first swarm ibr the 
season, and flying to some neighbouring resting-place is 
observed by the owner, captured, placed under a new hive, 
and a new colony is immediately commenced. 

Before a swarra leaves tlie hive, sure indications are 
given of the intended movement ; the workers lea\-e their 
various occupations and collect in groups, especially near 
the door of the hive, as though in consultation on the im- 
portant event about to take place. 

As the summer advances many queens are hatched; but 
the workers do not allow them instant liberty, as severe 
battles would take place between them and the reigning 
queen, in which one would be killed : the workers, there- 
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fore, make a small hole in the ceiling of the royal cell, 
through which the captive queen tlirusta her tongue, and 
receives food from the workers. In Ibis state of confine- 
ment the young queen ullers a low querulous note, which 
has been compared to singing. When the reigning, or a 
newly-created queen, finds one of these captives, she uses 
every effort to tear open the cell and destroy her rival : to 
prevent this, the workers often interpose, pulling her away 
by the legs and wings ; to this she submits for a short time, 
when, uttering a peculiar cry, called her voice of sove- 
reignty, she commands instant attention and obedience, 
and is at once freed from her assailants. The cocoon spun 
by the maggots of the workers and drones completely en- 
velopes the chrysalis; but that spim by the maggot of the 
queen appears imperfect, covering only the upper end of 
the chiysalis : it has been supposed that they are tlms de- 
signedly exposed to the attacks of otlier queens, and their 
destruction, before emerging, facilitated. When the chry- 
salis of the queen is about to change to a perfect insect, 
the bees make the covet of the cell thinner by gnawing 
away part of the wax ; and with so much nicety do they 
perform this operation, tliat tke cover at last becomes pel- 
lucid, owing to its extreme thinness. 

The combs of a bee-hive comprise a congeries of hex- 
agonal cells, built by the bees as a receptacle for honey, 
and for the nurseries of their young : each comb in a hive 
is composed of two ranges of cells, backed against each 
otlier : the base or partition between this double row of 
cells is so disposed as to form a pyramidal cavity at the 
bottom of each. There is a continued series of these 
double combs in every well-filled hive j the spaces between 
them being just sulBcient to allow two bees, one on the 
surface of each comb, to pass without touching. Each 
cell is hexagonal, the six sides being perfectly equal. This 
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figure ensures the greatest possible economy of materia] 
and space ; Uie outer edges of the cells are eliglitly thick- 
ened, in order to gain strength ; the same part is also 
covered wiUi a beautiful varnish, which is supposed to give 
additional strength. The construction of several combs is 
generally going on at the same time : no sooner is Hie 
foundation of one laid, with a few rows of cells attached 
to it, Ihiui a second and a third are founded on each side, 
parallel to the first, and so on till the hive is filled, the 
combs which were commenced first, being always in the 
most advanced state, and therefore the first completed. 

The design of every comb is sketched out, and the first 
rudiments laid by a single bee: this foundress-bee forms a 
block out of a rough mass of wax, drawn partly fi-om its 
own resources, but principally from those of other bees, 
which furnish wax fiom the small sacs before described, 
taking out the plates of wax with their hind feet, and car- 
rying it with their fore feet to their mouths, where it is 
moistened, masticated, and rendered soft and ductile. The 
foundress-bee determines the relative position of the combs 
and their distance from each other, the foundations which 
she marks serving as guides to the ulterior labours of the 
wax-working bees, and of those which build the cells, 
giving them the advantage of the margins and angles al- 
ready formed. The mass of wax prepared by the assist- 
ants, is applied by the foundress-bee to the roof or bottom 
of the hive, and thus a slightly double-convex mass is 
formed : when of sufficient size, a cell is sculptured on 
one aide of it by the bees, who relieve one another in the 
labour. At the back, Mid on each side of this first cell, 
two others are sketched out and excavated : by this pro- 
ceeding the foundations of two cells are laid, the line be- 
twixt them corresponding with the centre of the opposite 
cells: as the comb extends, the first excavations are ren- 
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dered deeper and broader; and when a pyramidal base is 
(inished, Uie bees build up walls from its edges, so as to 
complete what may be called the prismatic part of the 
cell. The cells intended for the drones are considerably 
larger and more substantial than those for the workers; 
and being formed subsequently, tliey usually appear nearer 
the bottom of the combs : last of all are built the royal i 
cells for the queens ; of these there are usually three or | 
four, sometimes ten or twelve, in a hive, attached com- 
monly to the central part, but not unfrequently lo the edge 
of the comb. The form of Lite royal cells is an oblong 
spheroid, tapering gradually clownvrards, and having the 
exterior full of boles : the moiith of the cell, which is al- 
ways at the bottom, remains open until the maggot is ready 
for transformaUon, and it is then closed like the rest. 

When a queen has emerged, the cell in which she was 
reared is destroyed, and its place supplied by a range of 
common cells : the site of this range may always be traced 
by that part of the comb being tliicker than tlie rest, and 
forming a kind of knot. The common breeding cells of 
drones and workers are occasionally made the depositories 
of honey ; but the cells are never sufficiently cleansed 
to preserve the honey undeteriorated. The finest honey is 
stored in new cells constnicted for the purpose of receiving 
it, their form precisely resembling that of the commou 
breeding cells: these honey-cells vary in size, being larger 
or smaller according to the productiveness of the sources 
from which the bees are collecting, and also according to 
the season. The cells formed in July and August being 
intended only for honey, are larger and deeper than those 
formed earlier : the texture of their walls is thinner, and 
thus they have more dip or inclination : this dip diminishes 
the risk of the honey's running out, which, from the heat 
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it is liable to do. Wlien (he cells intended for holding the 
winter's provision are filled, they are always closed with 
waxen lids, and are never re-opened till the whole of the 
honey in the unfilled cells is expended : the waxen lids 
are thus formed ; — ^the bees first constmct a ring of wax 
within the verge of the cells, to which other rings are suc- 
cesravely added, tilLthe aperture of the cell is finally closed 
by a lid composed of concentric circles. 






CHAPTER V. 



HISTORY OF THE YELLOW ANT.* 



In describing ants, it should be observed that consi- 
derable difference exists in the manners of the different 
species: it is best, therefore, to confine our attention to 
one only, and for this purpose the yellow ants may be 
selected. These collect near their habitation all the little 
bits of stubble, wood, leaves, small pebbles, or any thing 
they can readily convey, that will serve to increase its 
height : thus, shells sometimes find their way to the heap, 
and not imcommoDly also wheat, oats and barley ; whence 
the fame which these little creatures have obtained for 
the virtue of providence, — a fame certainly undeserved on 
the score of making provbion for the winter, as in that sea- 

Lion they never eat. 
•A 
parP 



•Authority :■ 
par P. Hnber, 
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Although the hillock when complete appears but a care- 
less heap, it is in reality a most iugenioua device for keep- 
ing out water, for evading the effects of wind, and the 
attacks of enemies, and yet more especially for receiving 
and husbanding the heat of the sun. The exterior of the 
hillock always presents the appearance of a dome ; the base 
being covered with earth and minute pebbles, the struc- 
ture is completely hidden from us. From the summit of 
the hillock, avenues carefully excavated like tunnels lead 
downwards into the interior, and the number of these ave- 
nues depends entirely on the population and extent of the 
nest : the external apertures of these avenues are of varied 
size ; there is sometimes a principal one at the top ; but 
usually there are several somewhat unequal ones, and 
around each are passages symmetrically arranged. Tliese 
apertures are required to permit free egress to the mul- 
titudes of labourers of which the commonwealth is com- 
posed : not only do the needful labours of the commu- 
nity continually call them abroad, but they seem to prefer 
labouring m the open air, and, moreover, appear perfectly 
unconcerned at the presence of an observer; in this the 
yellow ants differ from most other species, which often use 
their habitation as a protection from the sun. 

In the habitations of several species of ants, we never 
find an aperture of sufficient size to allow the entrance of 
enemies, or permit rain-water to penetrate. Tlie dome, 
commonly of earth, is closed on every side, and has no 
aperture unless near the base, and not tuifrequently the 
ants approach the nest by a serpentine gallery, many feet 
in extent. The yellow ants standing in crowds on their 
nest during the day, are quite fearless of any disturbance 
to the interior ; but at night when retired to the bottom of 
their habitation, they cannot perceive what is passing on 
the exterior : how then are ihey protected from the acci- 
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(leDts which threaten them ? Iiow comes it that the rain 
does not penetrate their habitatioD, open as it is on every 
side f these simple questions a]>i)ear to have obtained Oie 
attention of no naturalist before Huber, On closely watch- 
ing the appearance of one of these nesta, he found it 
undergoing an hourly change, and that the apertures, so 
spacious in the middle of the day, gradually diminished in 
size towards the evening, and at night entirely disappeared ; 
the dome became closed in every part, and all the ants 
were concealed within. In order to accomplish this, the 
ants draw into the openings little bits of wood, placing 
them across the entrance and sinking the ends in the covering 
of the hill; they then fetch others, laying them across the 
first, and so continue selecting other pieces, smaller and 
smaller as the work advances towards its accomplishment, 
and finally close the opening with bits of dried leaves, and 
similar materials. 

In the morning a few ants may be seen wandering about 
the exterior of the nest, the number gradually increa^sing 
as others emerge fi-om the interior, under tlie little roofs 
formed at the entrance of each avenue, and these soon set 
to work, and begin to clear away the barricades. Tliis em- 
ployment continues for hours, until at length the apertures 
are sufficiently extended, and the materials used in closing 
them distributed over the exterior of the nest. This is a 
daily labour unless it rains, or the morning threatens rain ; 
and if after it has been performed rain come on, they hasten 
to close the apertures as at night. 

At its commencement the nest is simply an excavation 
made in the earth : a number of the labourers wander about 
in quest of materials suitable for the superstructure ; others 
carry out particles of earth from the interior, and these 
particles, interspersed witli the fragments of wood and 
leaves brought in continually from every quarter, give a 
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kind of stability to the ediiice : it daily increases in size, 
the ants taking care to leave the spaces required for the 
galleries which lead to the exterior. The dome contains a 
number of spacious chambers, excavated by the labourers 
in the solid, compact substance of the edifice itself; but 
though spacious, these chambers are low, iiregidar in figure, 
and carelessly constructed, tut convenient nevertheless for 
the purpose for which they are intended, that of containing 
the larvte and pupa; at certain hours of the day. These 
chambers communicate with each other by means of gal- 
leries constructed in a similar manner. 

It is in these chambers that the eggs arc first deposited 
by the parent, and respecting the eggs a remarkable fact 
has been observed ; on watching them from day to day, 
after their being first laid by the female, they have been 
found not only continually to vary in colour and form, but 
to increase in size long before the emancipation of the 
larva or grub from its shell, an event which takes place at 
the end of fifteen days. On extrusion the body is perfectly 
transparent, the head and abdominal segments alone being 
visible ; the larvas have neither legs nor antenna;, and are 
solely dependant on the labourers for support. They are 
most carefully protected by a number of labourers, who 
stand around them as a body-guard, each having its body 
bent and its sting protruded, ready for an instant attack on 
any insect enemy that might perchance have found its way 
into the interior of the nest. At the same time other la- 
bourers, in the chambers but apparently not on duly, appear 
to be spending the time of relaxation in sleep. 

Ants do not prepare for their larvte any particular kind 
of food, as is the case with bees and some other insects, 
but give them day by day whatever suitable food they meet 
with in the course of their peregrinations. The larvse, al- 
though apparently so helpless, are sufficiently knowing to 
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I demand and receive \hvir food ; lengtheniug iheir bodies, 
and wilh Iheii- mouths sucking the moutlis of the labourers, 
as little birds stretch out their necks and open their bills 
on the approach of their parents. The labourer opens his 
mouth, and gives to his little charge the required supply. 
As the larvffi increase in size and strength, the aliment pro- 
Tided for them becomes daily more solid and nutritious. 

When the larvce have attained their full growth they spin 
a silken covering, called by entomologists a cocoon : in this 
they completely enclose themselves, and remain perfectly 
quiescent without receiving any nutriment, awaiting the 
final change when they are to assume the form of perfect 
ants. This stage of its existence is the pupa, but is com- 
monly, although very erroneously, called the egg. " Ants' 
eggs," as they are vulgarly called, are a favourite food for 
partridges and pheasants, and are eagerly sought after by 
persons who rear these birds from the egg. The cocoon 
containing the pupa is of a long cylindrical form, of a dirty 
white colour, and is perfectly without motion. Thd pupa 
within the cocoon has now attained the fonn which it will 
finally possess ; its limbs are distinct, but want strength 
and consistence, and are covered by a skin which has yet 
to be cast. lu colour it changes from white to a pale 
yellow, then to red, and finally becomes almost black ; its 
wings, if a male or female, are distinctly visible, but do not 
assume the shape, size, or cltaracter, they are hereafter 
destined to bear. 
As the laying of eggs continues for some weeks, and 
', each egg is hatched, as before stated, at a period of fifteen 
days, it necessarily follows that tlie family, although equally 
\ progressing towards maturity, must be in different stages, 
1 BO that eggs, larvx of all sizes, and pupfe, abound in the 
I nest at the same time. When the rays of the sun warm 
the exterior of a nest thus stocked with inhabitauts, a most 
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animated scene takes place. The ants on the exterior are 
the first to feel the influence of the warmth : they enter 
the nest, run along the avenues and galleries to the various 
chambers, and communicate the intelligence to every ant 
they meet, tapping one gently with their antennaj, and 
even biting another severely with their mandibles. At 
last the whole colony seems to partake of the excitement, 
and caeh labourer then carefully takes a larva or pupa in 
its mouth, conveys it through all the winding passages to 
the outside, and places it in such a position as to receive 
the rays of the sun. This operation is attended with vast 
exertion, for the pupre of the li;males are often more than 
double the weight of the labourers who cany them, and 
are not to be conveyed through the long circuitous passa- 
ges without a labour that appears almost incredible. Not- 
withstanding, ' however, the difficultiea which have to be 
overcome in placing the larrec and pupae in this situation, 
they are seldom allowed to receive the full rays of the sim for 
a longer time thau fifteen or twenty minutes, and are then 
conveyed into little cells, constructed on the exterior of the 
nest purposely to receive th«m, and protected fi'om the too 
great ardour of the sim's rays, by a slight covering of chaff, 
stubble, or other light matter. As the heat of the sun de- 
creases in the afternoon, the larvae and pupas are again 
fiilly exposed to it for a short season as before, and are then 
carefiilly returned one by one, through the almost intermi- 
nable passages, each into the identical chamber from which 
in the morning it was originally brought; and now the 
time of feeding has arrived, and this duty has to be care- 
fiilly performed. 

But it is not only to the sunning and feeding of the larva; 
thai tlie care of the labourers in their behalf extends. It 
is an addition of duty to keep the larva! clean, and per- 
fectly free firora all impurities ; and it is an almost incessant 
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^^Boccopation to lick them over and over, cleansing every part 
^^1 of the body, and keeping it in a state of the most perfect 
^^m whiteness. This care commences with the extrusion of | 
^^H the larva &om the egg, and ceases not imtil it is about to | 
^^M assume the ensiung state of pupa or nj-mph. 
^^M A.S soon as the insect is sufficiently mature to issue . 
^^B &om the cocoon into wluch we have before traced it, the 
^^m assistance of the labourers is again required. The pupsB J 
^^m of ants, milike those of other in.sects, know not how to cs- 1 
^^M cape Irom their self-wrought shroud, by moistening its 
^^M texture and cutliug it with their mandibles. They scarcely 
^^B possess sufficient strength to enable them to move. The 
^^V cocoon in which they are enclosed is of too compact a 
^^B texture, and of too strong a material, for the unassisted 
^^B prisoner to tear it open. How the indefatigable assistants 
^^B ascertain the exact period when it requires Lo be liberated, 
^^B remains, and ever must remain, a profound secret. They 
^^B may be observed mounting on a cocoon when its occupant 
^^V has arrived at maturity ; they may be seen scraping away 
the silken texture, and, having inserted their mandibles into 
the aperture, using them as w€ use a pair of scissors, cut- ] 
ting across the cocoon in a direct line. 

IAt the period of emancipating the winged ants a great 
deal of excitement prevails in the nest. Some of the la- 
bourers may be seen arduously at work, in the operation 
of cutting open a cocoon, while others with great gentle- 
ness are drawing througli the aperture the newly-born 
mother of a future colony. The labour of these assiduous 
attendants does not end here ; for when the perfect ant is 
at last drawn from its cocoon, it is not in a state to take 
its flight and provide for itself; on the contrary, it is weak 
and helpless, and every part of its body and limbs is 
swathed in a delicate satiny membrane or skin, which has 
to be carefidly removed before it can even stand upon its 
I i 
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feet. This new clifflculty thu labourerg have now lo over- 
come ; Aral, with the utmost gentleness stripping the an- 
tennae and palpi ; then the legs, the wings, and lastly the 
body. The next care is to feed the newly-bom insect, for 
which process it always appears in readiness. 

When all the newly-matured ants have thus been eman- 
cipated, the labourers carry away the empty cocoons and 
skins to the furthest part of the exterior of the nest, and 
sometimes take them to a considerable distance. For some 
time the new-bom ants remain under the careful superin- 
tendence of the labourers : they are attended in all their 
wanderings about the nest, and are made acquainted with 
all its galleries and chambers : the wings of the males and 
females, previously folded together, are extended, and Uiis 
is always accomplished with such skill and tenderness that 
these delicate members are never iniured by tlie operation ; 
in fine, these founders of future colonies are in all respects 
sened with unremitting attention until their final departure 
irom the nest. 

It need scarcely be obserred, that besides the males and 
females, or winged ants, numerous labourers are continu- 
ally emerging from the cocoons, and these are in every 
respect similar to the other labourers which have been 
taking charge of them ; aitd as soon as their limbs have 
attained sufficient strength and firmness, they join their 
nurses in the cares and labours of the community. We 
have now traced tlie history of the ants, and seen the care 
which has been bestowed on ihcm up to the moment of 
their having obtained wings, and the power of transporting 
themselves from place to place ; let us now observe them 
under their altered condition. In the autumn we frequently 
observe one of their hillocks closely covered with a liv- 
ing mass of winged ants, which continue to promenade, 
as it were, over its entire surface : they mount on every 
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plant in the vicinity of their nest, and the labourers (for 
now the entire population of the nest has turned out) ac- 
company them as closely as possible, following them to 
the extreme tip of every blade of grass, and when at length 
those possessed of wings spread them in preparation for 
flight, the labourers will often hold them back, as if loath 
to trust them alone, or desirous of sharing the perils of their 
trackless course. If the temperature is unfavourable, either 
from cold or wet, at the period of the grand autumnal pro- 
duction of winged ants, they rcnoain in the nest for several 
days, until a favorable change in the weather takes place, 
when the labourers open all the avenues to the exterior, 
and the winged multitude passes forth at the portals in glit- 
tering and iridescent panoply. When the air is warm and 
Btill they rise in thousands, and sailing, or rather floating 
on the atmosphere, leave for ever the scene of their former 
existence. 

Myriads of these flying ants, attracted by the brilliant 
surface of water illumined by ajj autumnal sun, rush into 
the fatal current and are seen no more : myriads are de- 
voured by birds, and but a small proportion ol' the immense 
Bwarm which left the nest escajxjs and lives to found new 
colonies. 

Each female, immediately on alighting from her aerial 
voyage, examines the situation in which chance has placed 
her, and if she find it adapted to her purpose she turns 
her head back over her shoulders, aud with her sharp man- 

Idibles shears off the vrings which bore her from tlie place 
of her nativity. Strange as this propensity may seem, it 
is dictated by an unerring instinct, for the object for which 
wings were given her is now accomplished, and henceforth 
they would prove an incumbrance, and retard, rather than 
assist, the performance of her duties. Sometimes a few 
workers, wandering at this period of excitement far from 
1 
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tlitir home, may happen to meet with her, and if so, lliey 
imitc their labom-s with hers in excavating a small and 
humble dwelling in the earth, which serves as the nucleus 
of a fiiture colony : in all operations the female, now a 
queen, tabes a most energetic part, and continues to labour 
until she has laid eggs, when the conduct of the workers 
undergoes a great change, for they now treat her with the 
most marked respect, and consider her worthy the honours 
of a sovereign. But it not unfrequently happens that the 
queen or mother ant, excavates without assistance her future 
dwelling-place, and in perfect solitude lays her eggs, feeds 
the larvEE, and pays every requisite attention to the pupa:. 

Slave Ants. — The most remarkable fact connected with 
the history of ants, ia the propensity possessed by certain 
species to kidnap the workers of other species, and compel 
them to labour for the benefit of the community, thus using 
them completely as slaves ; and, as far as we yet know, the 
kidnappers are red or pale-coloured ants, and the slaves, 
like the ill-treated natives of Africa, are of a jet black. 

The time for captming slaves extends over a period of 
about ten weeks, and never commences until the male and 
female ants are about emerging Irom the pupa state, and 
thus the ruthless marauders never interfere with the con- 
tinuation of tlie species : this instinct seems specially pro- 
vided, for were the slave ants created for no other end than 
to fill the station of slavery to which they appear to be 
doomed, still even that office must fail were the attacks to 
be made on their nests before the winged myriads have 
departed, or are departing, charged with the duly of con- 
tinuing their kind. 

When the red ants ate about to sally forth on a ma- 
rauding expedition, they send scouts to ascertain the exact 
position in which a colony of negroes may be found ; these 
.■scouts having discovered the object of their search, return 
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the nest and report iheir success. Shortly afterwards 
tiie annj of red ants marcbes forth, hoadcd by a van- 
gnard, which is perpetually changing; the individuals 
which constitute it, when they have advanced a little before 
the main body, hailing, falling into the rear, and being re- 
placed by others : this vanguard consists of eight or ten 
ants only. When they have arrived near the negro colony, 
they disperse, wandering through the herbage and hunting 
about, as if aware of the propinqiuty of the object of their 
search, yet ignorant of its exact position. At last they 
discover the settlement, and the foremost of llie invaders 
lushing impetuously to the attack, are met, grappled witli, 
and frequently killed by the negroes on guard : the alarm 
is quickly communicated to the interior of the nest ; the 
negroes sally forth by thousands, and tlie red ants rushing 
to the rescue, a desperate conflict ensues, which, however, 
always terminates in the defeat of the negroes, who retire 
to the innermost recesses of their habitation. Now follows 
the scene of pillage ; the red ants with their powerful man- 
dibles tear open the sides of the negro ant-hill, and rush 
into the heart of the citadel. In a few minutes each of 
the invaders emerges, carrying in its mouth the pupa of a 
worker negro, which it has obtained in spile of the vip- 
,ncc and valour of its natural guardians. The red ants 
itum in perfect order to their nest, bearing with them 
living burdens. On reacJiing the nest the pupse ap- 
lear to be treated precisely as their own, and the workers 
'hen they emerge perform the various duties of Ihe com- 
ty with the greatest energy and apparent good will ; 
,ey repair the nest, excavate passages, collect food, feed 
the larvfe, take the pupee into the sun-shine, and perform 
every office which the welfare of the colony seems lo 
require ; in fact, they conduct themselves entirely as if 
iiiliilling Iheir original deslinatiou. 
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One of the authors of the ^Introduction to Entomology' 
being in Paris in 1817, called on the late M. Latreille, and 
accompanied by that learned entomologist, visited the Bois 
de Boulogne for the purpose of observing this singular 
phenomenon, and was highly gratified in being able com- 
pletely to verify the whole of M. Huberts statements. 





CHAPTER VI. 



OF THE SEXTON BEETLE.* 



The sexton becOe is about aa inch in length ; it is of a 
I black colour, and so fetid that the hands smell for hours 
■ after handling it ; and if it crawl on woollen clothes which 
' are not washed, the smell conlinuee for several days. The 
sexton beetle lays its eggs in the bodies of putrifying dead 
animals, which, when practicable, it buries in the ground. 
I In Russia, where the poor people are bmied but a few inches 
I below the surface of the ground, tiie sexton beetles avail 
I themselves of the bodies for this purpose, and the graves 
liare pierced with their holes in every direction ; at eveningj 
I hundreds of these beetles may be seen in the church-yards. 



* Antliorily ; — Rusticuaof Godalming. See Entomological Magazine, 
I. iii. p. SOti. 
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either buzzing over recent graves, or emerging from (hem. 
The sexton beetle in this country seldom finds so conveni- 
ent a provision for him, and he is under the necessity of 
taking much more trouble ; he sometimes avails himself of 
dead dogs and horses, but these are too great rarities to be 
his constant resort; the usual objects of his search are 
dead mice, rats, birds, frogs, and moles ; of these a bird 
is most commonly obtained. In the neighbourhood of 
towns, every Idnd of garbage that is thrown out attracts 
these beetles as soon as it begins to smell, and it is not 
unusual to see them settling in our streets, enticed by the 
gi'ateful odour of such substances. The sexton beetles 
hunt in couples, malo and female ; and where six or eight 
are found in a large animal, they are almost sure to be 
males and females, in equal numbers ; they hunt by scent 
only, the chase being mostly performed when no other sense 
would be very available, viz., in the night. When they 
have found a bird, great comfort is expressed by the male, 
who wheels round and round above it, like a viilture over 
the putrifying carcass of some giant of the forest, — the fe- 
male settles on it at once, without this testimonial of satis- 
faction ; the male at last settles also, and a savoury and 
ample meal is made before the great work is begun. After 
the beetles have appeased the calls of hunger, the bird is 
abandoned for a while ; they both leave it to explore the 
earth in the neighbourhood, and ascertain whether there is 
a place suitable for interment; if on a ploughed field 
there is no difficulty ; but if on grass, or among stones, 
much labour is required to draw it to a more suitable place.' 
The operation of burying is performed almost entirely by 
the male beetle, the female mostly hiding herself in tlie 
body of the bird about to be buried, or sitting quietly upon 
it, and allowing herself to be buried with it : tlie male be- 
gins by digging a furrow all round the bird, at the cUstance 
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tout half aa inch, turning tlie earth outside ; his head 

8 the only tool used in this operation ; it is held eloping 
I outwards, and is exceedingly powerful. Afler the first fur- 
l row is completed another is made within it, and the earth 
I is thrown into the first furrow ; then a third furrow is made, 
I and this is completely under the bird, so that the beetle 
? whilst working at it is out of sight : now, the operation 
J can only be traced by the heaving of the earth, which booh 
forms a little rampart round the bird : as the earth is moved 
j from beneath, and the surrounding rampart increases in 
I height, Oie bird sinks. After incessant labour for about 
I three hours the beetle emerges, crawls upon the bird, and 
I tates a survey of his work. If the female is on the bird, 
t she is driven away by the male, who does not choose to be 
I intnided on during the important business. The male 
beetle then remains for about an hour perfectly still, and 
does not stir hand or foot ; he then dismounts, dives again 
into the grave, and pulls the bird down by the feathers for 
t half an hour ; its own weight appears to sink it but very 
I little. At last, after two or three hours' more labour, the 
I beetle comes up, again gets on the bird, and again takes a 
survey, and then drops down as though dead, or fallen 
suddenly fast asleep. When sufficiently rested he rouses 
himself, treads the bird firmly into its grave, pulls it by the 
^^ feathers this way and that way, and having settled it to his 
^^^inind, begins to shovel in the earth ; this is done in a very 
^^■shoTt lime, by means of his broad head. He goes behind 
^^* the rampart of earth, and pushes it into the grave with ama- 
zing strength and dexterity ; the head being bent directly 
downward at first, and then the nose elevated with a kind 

Iof jerk, which sends the earth forwards. After the grave 
18 thus filled up, the earth is trodden in, and undergoes 
another keen scrutiny all round, the bird being completely 
hidden ; the beetle then makes a hole in tlie still loose 
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iind having buried the bird and his own bride, next buries 



The female having laid her eggs in tho carcass of the 
bird, in number proportioned to its size, and the pair hav- 
ing eaten as much of tlie savoury viand as they please, 
they mate their way out, and fly away. The eggs are 
hatched in two days, and produce fat scaly grubs, which 
run about with great activity ; these grubs grow excessively 
fast, and very soon consume all that their parents had left. 
As soon as they are full grown they cease eating, and bur- 
rowing iiirther in the earth become pupse. The length of 
time they remain in this state appears uncertain ; but when 
arrived at the perfect state, they make round holes in the 
ground, from which they come forth. There are several 
beetles which possess lliis singular propensity to perform 
the office of sexton, and are thereibre equally deserving of 
the name ; they may be readily obtained from the bodies of 
dead animals, and are not imfrequently to be shaken from 
a mole-lree. 





White Ants, 
o, labourer, 6, under side of its head magnified, c, soldier, rf, one of its jaws magnified. 

e. king, after losing his wings. /, queen. 



CHAPTER VII. 



HISTORY OF THE WHITE ANTS.* 



Next to the locusts, the white ants may be reckoned the 
most destructive insects known to man ; not only articles 
of fpod, but clothing, fences, trees, and even houses, are 
doomed to fall before them. They live in immense com- 
munities, consisting of a king and queen, soldiers, and 
labourers; the king and queen are perfect insects, male 
and female; the soldiers are said to be the pupa state, and 
the labourers the larva state, of the same insect. The only 
office of the king and queen is to increase their kind ; the 
queen laying eggs to the amount of eighty thousand every 
day. It is the office of the soldiers to attack every object 

* Extracted from an " Account of the Termites of Africa, by Henry 
Smeathman." Read before the Royal Society, 15th Feb. 1781. 
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or living thing that in any way injures or endangers the 
safety of the nest; this duty they perform with the most 
reckless bravery, the labourers retiring within the nest dur- 
ing the time of danger. The offices of the labourers are 
mauilbld ; they take the eggs from the quec^n as fast as she 
lays them, convey them to the niirsericsj tend them until 
hatched ; they feed the yonng, store provisions, build the 
nest, repair damages, and perform every kind of labour re- 
quisite for the good of the community. 

The nests of the wlute ants are so numerous all over the 
island of Bananas, and the adjacent continent of Africa, 
that it is scarcely possible to stand upon any open place, 
such as a rice -plantation or other cleai spot, where one or 
more of tliese buildings is not to be seen within fifty paces. 
In some parts near Senegal, as mentioned by Mons. Adan- 
son, their number, magnitude, and closeness of situation, 
make them appear like the village.s of the natives. These 
buildings are usually termed "hills," from their outward 
appearance, which is that of httle hills, generally pretty 
much in the form of sugar-loaves, and about ten or twelve 
feet in height. These hills continue quite bare until they 
are six or eight feet high ; but in time become, like the 
rest of the earth, almost covered with grass and other plants, 
and in the dry season, when the herbage is burnt up by the 
rays of the sun, somewhat resemble very large hay-cocks. 
The exterior of the building is one large shell in the man- 
ner of a dome, large and strong enough to enclose and 
shelter the interior from the vicissitudes of the weather, 
and the inhabitants from the attacks of natuval or acciden- 
tal enemies. It is always, therefore, much stronger than 
the interior building, which is the habitable part, divided 
with a wonderful kind of regularity and contrivance into an 
amazing number of apartments, for Uic residence of the 
king and queen and the nursing of their numerous proge- 
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ny ; or for magazines, which are always Ibimd well filled 
with stores and provisions. These hills make their first 
appearance above ground by a little turret or two in the 
shape of sugar-loaves, which are run a foot high, or more. 
Soon after, at some little distance, while the former are in- 
creasing in height and size, the ants raise others, and so go 
on increasing the niunber and widening them at the base, 
till their works below are covered with these turrets, which 
they always raise the highest and largest in the middle, 
and by filling up the intervals between each turret, collect 
them, as it were, into one dome. They are not very curious 
or exact about these turrets, except in making them very 
solid and strong ; and when, by tlie junction of them, the 
dome is completed, for which purpose the turrets answer 
as scaffolds, they take away the middle ones entirely, ex- 
cept the tops (which, joined together, make the crown of 
the cupola), and apply the clay to the building of the works 
within, or to erecting fi-esh turrets for the purpose of rais- 
ing the hillock still higher ; so that no doubt some part of 
the clay is used several times, like the boards and posts of 
a mason's scafTold. 

The outer shell or dome is not only of use to protect and 
support tho interior btiildings from external violence and 
heavy rains, but to collect and preserve a regular degree 
of genial warmth and moisture, which seems very ne- 
cessary for hatching the eggs and cherishing the young 
ones. The royal chamber, so called on account of its being 
adapted for, and occupied by, the king and queen, appears 
to be, in the opinion of this httle people, of the most con- 
sequence, being always situated as near the centre of the 
interior building as possible, and generally about the height 
of the common surface of the ground at a pace or two from 
the hillock. It always resembles the shape of half an egg 
or an obtuse oval within, and may be supposed to represent 
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a long oren. bi the lul'ant state of the colony, it is not 
above an inch or thereabout in length ; but in time will be 
increased to six or eight inches, or even more, being always 
in proportion to the size of the queen, who, increasing in 
bulk as in age, at length requires a chamber of such dimen- 

The floor of this singular part is perfectly horizontal ; 
and in large hillocks, sometimes an inch thick and upwards 
of Bohd clay. The roof also, which is one solid and well- 
tnmed oval arch, is generally of about the same solidity, 
but in some places it is not ii quarter of an inch thick : this 
is on the sides where it joins the floor, and where the doors 
or entrances are made level therewith, at pretty equal dis- 
tances from each other. These entrances will not admit 
any animal larger than the soldiers or labourers, so that the 
king and the queen (who is, at full size, a thousand times 
the weight of a king) can never possibly go out The royal 
chamber, if in a large hillock, is surrounded by an innu- 
merable quantity of others of different sizes, shapes, and 
dimensions ; but all of them are arched, the arches being 
sometimes circular and sometimes elliptical or oval. These 
either open into each other, or communicate by passages 
equally wide, and being always empty are evidently made 
for the soldiers and attendants, of whom it will soon appear 
great numbers are necessary, and of course always in wait- 
ing. These apartments are joined by the magazines and 
nurseries. The former are chambers of clay, and are al- 
ways well filled with a kind of provisions, wliich, under the 
microscope, appear to consist of the gums or inspissated 
joices of plants. These are thrown together in little masses, 
some of which are finer than others, and resemble the sugar 
about preserved fruits ; others are like tears of gum, one 
quite transparent, another like amber, a third brown, and 
a fourth quite opaque, as we often see in parcels of ordi- 
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nary gums. These magazines are intermixed with the 
nurseries, which are totally dUerent from the rest of the 
apartments; for these are composed entirely of wooden 
materials, seemingly joined together with gums. They are 
called nurseries, because they are invariably occupied by 
the eggs and young ones ; the latter appear at first in the 
shape of labourers, but white aa snow. Tliese nurseries are 
exceedingly compact, and divided into very small irregu- 
larly-shaped chambers, not one of which is to be found 
half an inch in width. They are placed all round the royal 
apartments, and as near as possible to them. When the 
nest is in the infant state, the nurseries are close to the 
royal chamber; but as in process of time the queen en- 
larges, it is necessary to enlarge this chamber also for }ier 
accommodation ; and as she then lays a greater number of 
eggs, and requires a greater number of attendants, so is it 
necessary to enlarge and increase the number of the adja- 
cent apartments ; for which purpose the small nurseries that 
are first built are taken to pieces, rebuilt a little farther off, 
and a size larger, their number being at the same time in- 
creased. The nurseries are always found slightly overgrown 
with mould, and plcntifiilly sprinkled with white globules, 
about the size of a small pin's head. Tliese may at first be 
mist^en for eggs ; but on being examined under a micro- 
scope, they evidently appear to be a species of fiingus, in 
shape like our edible mushroom in the young state in which 
it is pickled. They appear, whep whole, white like snow 
a little thawed and tben frozen again, and when bruised, 
seem composed of an infinite number of pellucid particles, 
approaching to oval forms, and difficult to separate ; the 
mouldiness seems likely to be the same kind of substance. 
The nurseries are enclosed in chambers of clay, like those 
which contain the provisions, but much larger. In the 
early stale of the nest they arc not larger than a hazel nut, 



but ia old hills arc often as large aa the head of a cbilil a, 
year old. 

Tho royal chamber is situated nearly on a level with tlie 
surface of the ground, at an equal distance from all the 
sides of the building, and directly under the apex of the 
hill. It is surrounded on all sides, both above and below, 
by what may be called the royal apartments, which have 
only labourers and soldiers in them, and can be intended 
for no oilier purjiose than for these to wait in, either to 
guard or serve their common father and mother, on whose 
safety depends the happiness, and probably even the ex- 
istence, of the whole community. These apartments com- 
pose an intricate labyrinth, which extends a foot or more 
in diameter from tho royal chamber on every side. Here 
the nurseries and magazines of provisions begin, and, be- 
ing separated by small empty chambers and galleries which 
go round them, or communicate from one to the otlier, are 
continued on all sides to the outward shell, and attain two 
thirds or three fourths of its height, leaving an open area in 
the middle, under the dome, which very much resembles 
the nave of a cathedral ; this is surrounded by three or four 
very large gothic-ahaped arches, which are sometimes two 
or three feet high next the front of the area, but diminish 
very rapidly as they recede from thence, like the arches of 
aisles in perspective, and are soon lost among the innu- 
merable chambers and nurseries behind them. These 
chambers and the passages communicating with them, 
being arched, help to support each other; and wliile the 
interior large arches prevent their falling into the centre, 
and keep the area open, the exterior building supports them 
on the outside. There are, comparatively speaking, few 
openings into the great area, and they, for the moat part, 
seem intended only to admit into the nurseries tliat genial 
warmtli which tlie dome collects. Tlie interior building 
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or assemblage of nurseries, chambers, &c., ba^ a ftatdsh top 
or roof, wthout any perforation, which would keep the 
apartments below drj', in case through accident the dome 
should receiTG any injury, and let in water : and it is never 
exactly flat aiid uniform, because the laboiirera are always 
adding to it by building more chambers and nurseries ; so 
that the divisions or columns between the future arched 
apartments resemble the pinnacles upon the points of some 
old buildings, and demand particular notice, as afibrding 
one proof that for the most part the insects project their 
arches, and do not make them by excavation. The sub- 
terraneous passages which run imder the lowest aparlnients 
in the hill, in various directions, are of an astonishing size, 
being wider than the bore of a large caimon. These pas- 
sages or galleries, which are very thickly lined with the 
same kind of clay of which the liill is composed, ascend 
the inside of the external shell in a spiral manner, winding 
round the whole building up to the top, and intersecting 
each other at diiferent heights, opening either immediately 
into the dome in various places, or into the interior buildings, 
the new turrets, &c., and sometimes communicating there- 
with by other galleries of different bores or diameters, either 
circular or oval. From everj- part of these large galleries 
are various small pipes or galleries, leading to different 
parts of the building. Under the ground there are a great 
many which lead downwaids by sloping descents, three and 
four feet perpendicularly, among the gravel j from this the 
labouring Termites cidl the finer parts, which, being worked 
up in their mouths to the consistence of mortar, form 
that solid clay or stone of which all their hills and build- 
ings, except the niu'series, are composed. Other galleries 
again ascend, leading out horizontally on every side, and 
are carried under ground, near to the surface, a vast dis- 
tance ; for if you destroy all the nests within a hun- 
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dred yards of your house, the iiihabitajits of those 
are unniolested farther ofi', will nevertheless cany on their 
subterranean galleries, and invade the goods and mercliao- 
dize contained in it, by uudennining; them, and do great 
mischief, if you are not very circumspect. 

But to return to the citicss from whence those extraordi- 
nary expeditions and operations originate : — it seems there 
is a degree of necessity for the galleries under the hills be- 
ing thus large, as they are the great thoroughfares for all 
the labourers and soldiers going forth or returning upon 
any business whatever, whether fetching clay, wood, water, 
or provisions ; and they arc certainly well calculated for 
the purposes to which they are applied, by the spiral slope 
which is given them ; for if they were upright, the labour- 
ers would not be able to carry on their building with so 
much facihty, as they ascend perpendicularly with great 
difficulty, and the soldiers can scarcely do it at all. It is on 
this account that a road like a ledge is sometimes made on 
the perpendicular side of auy part of the building within 
their hill ; this road is flat on the upper surface, and half 
an inch wide, ascending gradually like a staircase, or like 
those roads which are cut on the sides of hills and moun- 
tains which would otherwise be inaccessible; by this and 
sinular contrivances, they travel with great facility to every 
internal port. Tliis too is probably the cause of their build- 
ing a kind of bridge, of one vast arch, which answers the 
purpose of a flight of stairs from the floor of the area to 
some opening on the side of one of the columns supporting 
the large arches, an arrangement which must shorten the 
distance exceedingly to tliose labourers who have to carry 
the eggs from the royal chamber to some of the upper nur- 
series, a distance which, in some hills, would be four or 
five feet in the most direct line, and much more if carried 
through all the winding pas[!,agcs leading tluough the inner 
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chambers and apartments. One of these bridges, of an el- 
lipiic form, was found to measure half an inch in breadth, 
a quarter of an inch in thickness, and ten inches in length. 
It was strengthened by a small arch at the bottom, and the 
footway on its upper surface was grooved throughout its 
entire length, either for the purpose of affording greater 
security to the labourers in passing over it, or from being 
80 worn by their constant treading. 

It has been before observed that each community of 
white ants consists of a king and queen, soldiers, and la- 
bourers. The labourers are the most numerous, there 
being at least a hundred of them to one soldier. They are 
in this state about one fourth of an inch long, and twenty- 
five of them weigh about a grain j so that they are not so 
large as some of our ants. From their external habit and 
fondness for wood, they have been very expressively called 
teood-lice by some people ; and the whole genus has been 
known by that name, particularly among the French. — 
They run as fast or faster than any other insects of their 
size, and are incessantly bustling about their affairs. The 
second order, or soldiers, have a very different form from 
the labourers, and by some authors have been supposed to 
be the males, and the former neuters ; but they are in fact 
the same insects as the foregoing, only they have under- 
" gone a change of form, and approached one degree nearer 
to the perfect slate. They are now much larger, being half 
an inch long, and equal in bulk to fifteen of the labourers. 
The third order, or the insect in its perfect state, varies in 
form still more than ever. The head, thorax and abdomen, 
differ almost entirely from the same parts in the labourers 
and soldiers j and besides this, the animal is now Jumished 
with four fine, large, brownish, transparent wings, with 
which, at the time of emigration, it is to wing its way in 
search of a new settlement. In short, it differs so much 
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irora its form and appearance in the other two states, tliat 
it has never been supposed to be tlie same auimal, but by 
those who have seen it in the nest; and some of these have 
distrusted the evidence of their senses. 

In the winged state they are also much altered in their 
size as well as fonn. Their bodies now measure between 
six and seven tenths of an inch in length, and their wings 
above two inches and a half from tip to tip, and they are 
equal in bulk to about thirty labourers, or two soldiers. — 
They are now also ftimished with two large eyes, one 
on each side of the head, and very conspicuous; if they 
hare any before, they are not easily to be distinguished. 
Probably in the two first states their eyes, if they have any, 
may be small, like those of moles; for as they live, like 
these animals, always under ground, they have as little oc- 
casion for these organs, and it is not to be wondered at that 
we do not discover them ; but the case is much altered 
when they arrive at the winged state, in which they are to 
roam, though but for a few h ours, through the wide air, and 
explore new and distant regions. In tliis form the ammal 
comes abroad during or soon after the first tornado, which 
at the latter end of the dry season proclaims the approach 
of the ensuing rains, and seldom waits for a second or third 
shower, if the first, as is generally the case, happens in the 
night and brings much wet after it. 

Tlie numbers that arc to be found the next morning aJl 
over the surface of the earth, but particulariy on the water, 
is astonishing ; for their wings are only calculated to carry 
them a few hours, and after the rising of the sun not one in 
a thousand is to be found with four wings, unless the morn- 
ing continues rainy, when here and there a solitary being 
is seen winging its way from one place to another, as if so- 
licitous only to avoid its numerous enemies, particularly 
various species of ants, which are hunting on every spray. 
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on every leaf, and in every possible place, for this unhappy 
race, of which probably not a pair in many millions get into 
a place of safety, fulfil the first law of nature, and lay the 
foundation of a new comraunily. 

Not only do ants, birds and reptiles, but even the inha- i 
bitants of the country, eagerly seek alter these wingless J 
creatures and devour thera with the greatest avidity. ', 
Smeathman himself considered them delicious and delicate \ 
eating. 

It is wonderful that a pair should ever escape so many 
dangers and get into a place of security. Some, however, 
are so fortunate; and being found by some of the labouring 
insects that are continually running about the surface of 
the ground under their covered galleries, which will short- 
ly be described, are elected tings and queens of new slates ; 
all those which are not so elected and preserved certainly 
perish, and most probably in the course of the following 
day. The manner in which these labourers protect the | 
happy pair from their innumerable enemies, not only on the 1 
day of Die massacre of almost all their race, but for a long J 
time afterwards, seems to justify the use of the terra elec-' 
Hon. The little industrious creatures immediately enclose I 
ihem in a small chamber of clay suitable to their size, into J 
which at first tliey leave but one small entrance, large 1 
enough for themselves and tlie soldiers to go in and out^ " 
but much too small for either of the royal pair to make use 
of; and when necessity obliges them to make more entran- 
ces, they are never larger : so that of course, the voluntary 
sul^ects charge themselves with the task of providing for 
the offspring of tlieir sovereigns, as well as to work and 
fight for them, until they shall have raised a progeny capa- 
ble at least of dividing the task with them. The business 
of oviposition soon commences, and the labourers, having 
constructed a small wooden nurserj^, as before described, 
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cany the eggs and lodge them there as fast as they 
tain them from the (lueen. 

About this time a moat extraordinary change begins to 
take place in tlie queen, to which we have nothing similar, 
except in the jigger of the West Indies ( Puiex penetrans 
of Linneus], and in the difl'erent species of Coccus {cochi- 
neal). The abdomen of this female begins gradually to 
extend and enlarge to such an enormous size, that in an old 
queen it will increase so as to become fifteen hundred or 
two thousand times the bulk of the rest of her bodyj and 
twenty or thirty thousand times the bulk of a labourer, as 
will be found on carefully weighing and computing tlie dif- 
ferent slates. The skin between the segments of the abdo- 
men extends in every direction ; and at last the segments 
are removed to half an inch distance from each other, al- 
though at first the length of the whole abdomen is not half 
an inch. They preserve their dark brown colour, and the 
upper part of the abdomen is marked with a regular series 
of brown bars throughout its entire length, while the inter- 
yals between them are covered with a thin, delicate, trans- 
parent skin, and appear of a fine cream colour, a little 
shaded by the dark colour of the intestines and watery fluid 
seen here and there beneath. The animal is supposed to be 
upwards of two years old when the abdomen is increased 
to three inches in length ; and they are sometimes found 
nearly twice that size. Tlie abdomen is now of an irregu- 
lar oblong shape, being contracted by the muscles of every 
segment, and is become one vast matrix full of eggs, which 
make long circumvolutions through an innumerable quan- 
tity of very minute vessels that circulate round the inside 
in a serpentine manner, which would exercise the ingenu- 
ity of a skilful anatomist to dissect and develope. This 
angular matrix is not more remarkable for its amazing 
extension and size, than for its peristaltic motion, which 
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resembles the undulation of waves, and conlinues inces- 
santly witliout any apparent effort of the animal ; so that 
one part or other is aJtcraatcly rising and falling in per- 
petual succession, and the matrix seems never at rest, 
but is always protruding eggs, to the number of sixty in 
a minute in old queens, or eighty thousand and upwards 
in one day of twenty-four hours. These eggs are instant- 
ly talien from the body of the queen by her attendants, 
( of whom there always are, in the royal chamber and 
the galleries adjacent, a sufficient number in wmting), and 
carried to the nurseries, some of which in a large nest 
may be four or five feet distant, in a straiglit line, and con- 
sequently much farther by their winding galleries. Here, 
after they are hatched, the young are attended and provid- 
ed with every thing necessary, until Uiey are able to shift 
for themselves, and take their share of the labours of the 
coramimity. 

The working and the fighting insects never expose them- 
selves to the open air, but either travel under ground, or 
within such trees and substances as they destroy, except 
indeed when they cannot proceed by their latent passages, 
and find it convenient or necessary to search for plunder 
above ground. In that case they make pipes of the mate- 
rial with which tliey build their nests. The larger sorts 
use the red clay, the turret-builders use the black clay, and 
those which build in trees employ the same ligneous sub- 
stances of which their nests are composed. With Uiese 
materials they completely line most of the roads leading 
from their nests into the various parts of the country, and 
travel out and home with the utmost security in all kinds of 
weather. If they meet with a rock or any other obstruction, 
they will make their way upon the suriace ; and for that 
purpose erect a covered way or arch, still of the same ma- 
terials, continuing it with many windings and ramifications 
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through large groves; aud having, where it is posable, 
siibterraaean pipes miming parallel with them, into which 
they sink and save themselves, if their galleriea above 
ground are destroyed by any violence, or the tread of men 
or aoinials alarm them. When a person accidentally enters 
any solitaiy grove, where the ground is pretty well co- 
vered with their arched galleries, they give the alarm by 
loud hissings, which are distinctly heard at every step ; 
soon after this their galleries may be searched in vam for 
the insects ; but little holes are found, just large enough 
to admit of their escape into the subterraneous roads. 
These galleries are of sufficient size to allow the Termi- 
tes to pass and repass without stopping each other (though 
there are always numerous passengers), and to shelter 
them equally from light and air, as well as from their ene- 
mies, of which the ants, beiug the most numerous, are the 
most formidable. 

The Termites, except their heads, are exceedingly soft, 
and are covered with a very thin and delicate skin ; being 
blind, they are no match on open ground for the anls, who 
can see, and are all of them covered with a strong, homy 
shell not easily pierced, and are of dispositions bold, active 
and rapacious. W henever the Termites are dislodged ftora 
their covered ways, the various species of ants, which are 
probably as numerous above ground as the Termites are in 
their subterranean passages, instantly seize and drag them 
away to their nests, to feed the yoimg brood. They are 
therefore exceedingly solicitous about preserving their 
covered ways in good repair ; and if one of these be de- 
molished for a few inches in length, it is wonderful how 
soon they will rebiuld it. At first in their hurry they run 
into the open part an inch or two, but stop so suddenly that 
it is evident they are surprised ; for though some will run 
straight on, and get under the further part of the arch as 
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speedily as possible, most of them run back as fast, and 
very few will venture through that ]>art of the gallery which 
is left micovered. In a few minutes they may be seen en- 
gaged in rebuilding the arch, and even if tluree or four yards 
of their gaUery have been destroyed, it will be restored by 
the next morning ; and on again opening it, the Termites 
will he foimd as numerous as ever, passing both ways. If 
the gaUery he several times destroyed, tliey will at length 
seem to give np the point, and build another in a different 
direction ; but if the old one led to some favorite plunder, 
in a few days they will rebuild it again, and imless the nest 
he destroyed they never totally abandon their gallery, 

The Termites generally malce their approaches to the nest 
under ground, descending below the foundations of houses 
and stores at several feet from the surface, and rising again 
either in the floors, or entering at the bottoms of the posts of 
which the sides of the buildings are composed, they bore 
quite through them, following the course of the fibres to the 
top, or making lateral perforations and cavities here and 
there as they proceed. ^Vhile some are employed in gutting 
theposts, others ascend from them, entering a rafter or some 
other pfcrt of the roof; if they once find the thatch, which 
seems to be a favourite food, they bring up wet clay, and 
huild their pipes or galleries through the roof in various 
directions, as long as it will support them ; sometimes eat- 
ing the palm-tree leaves and branches of which it is com- 
posed, and perhaps (for variety seems very pleasing to 
them) the rattan or other running plant which is used as a 
cord to tie the various parts of the roof together, and that 
to the posts which support it : thus, with the assistance of 
the rats, which, during the rainy season are apt to shelter 
themselves there and to burrow throiigh it, they very soon 
ruin the house by weakening the fastenings and exposing 
it to the wet. In the mean time the posts will be perfor- 
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uted in every direction as full of holes as the timber in the 
bottoms of ships which has beeu bored by the worms ; the 
fibrous and knotty parts being left to the last. 

In carrying on this business they sometimes find, by 
snmo means or otlier, that the post has a certain weight to 
support, and then, if it is a convenient tract to the roof, or 
is itself a kind of wood agreeable to theiii, they bring their 
mortax, and as fast as they take away the wood replace the 
vacancy with that material, which being worked together 
by them closer and more compactly than human stiength 
or art could ram it, when the house is pulled to pieces, the 
posts formed of the softer kinds of wood are often found 
reduced almost to a shell, and all or most of them trans- 
formed from wood to clay, as solid and as hard as many 
kinds of free-stone nsed for building in England. When 
the hills are more than half their height, it is tlie practice of 
the wild bulls to stand as Bentinels upon them while the 
rest of the herd is ruminating below. 
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CHAPTER VIII. 

METAMORPHOSIS OF INSECTS.* 

The preceding chapters serve to illustrate, in some degree, 
the remarkable change in form and manner of life which is 
so peculiarly characteridtic of insects. This change has in 
all ages attracted admiration. What can be more wonder- 
iul than the fact that an unsightly worm should pass through 
a shrouded and death-like sleep, and should wake at last a 
glorious butterfly, to bask in sunshine, float on the impal- 
pable atmosphere, and quaff the luscious nectar of beaute- 
ous flowers ! Well might such a miracle be made a poet's 
theme ! Well might those philoeophers, on whose minds 

* Tbe substance of this chapter was read before the LiDnean Society, 
on the Ist of April, 1834, and subsequently published in the 3rd rol. of 
tbe ' Entomological Magazine.' 
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there dawned, albeit dimly, the great truth of an after life, 
— well might they imagine their toilsome existence typified 
in the caterpillar, their descent to the quiet grave in the 
tomb-lite repose of the chrysalis, and the hereafter they 
sighed for, in the spirit-like resurrection of the happy but- 
terfly: and seizing with avidity the idea, well might they 
designate these aerial creatures by tlie name of " souls." * 

Wonderful indeed is tliis transfonnation from one form 
to another, and a source of wonder and admiration it ever 
must remain : yet science has offered us an explanation, 
which, while it increases rather than diminishes our admi- 
ration, strips the subject of that paradoxical seeming which 
led some of our predecessors to suppose that one animal 
was actually converted into another. It is now established 
beyond a doubt, that the wings, legs, and other parts of the 
butterfly, pre-exist in the chrysaUs and even in the cater- 
pillar : these facts have been ascertained by immersing the 
chrysalis and caterpillar in boiling water, and dissecting 
them when a greater degree of solidity has thus been given 
to their various parts. 

It may be observed of organized beings in general, that 
when they first exist they possess little or no similarity to 
the creatures they are destined to become : or in other 
words, to the parents to which they owe their existence. 
We may take as wide a range as we please in examining 
the truth of this position ; amongst vegetables, compare the 
acom with the oak tree j among animals, the egg with the 
gorgeous peacock. When an organized being has reached 
perfection, it precisely resembles its parent. The degrees 
or steps by which a being mounts to this perfection and si- 
milarity to its parent, constitute that which in an insect is 
termed metamorphosis. 

" "ivxn signifies a " soul. " 
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A few words as to the cause of metamorjjhosis. In every 
organized being we trace these three tendencies ; Jirsi, to 
have its component parts become unfit for their iiinctions; 
secondly, to throw off or discard al) parts thus becoming 
unfit ; thirdly, to form, create, or supply, fresh portions in 
lieu of those thus thrown off. In this threefold tendency 
we shall find a solution of all the mysterious changes we 
behold in animals and vegetables ; whether we regard the 
loosening of teeth, the shedding of hair, the moulting of 
feathers, the casting of sMns or the falling of leaves. Iliis 
change of substance is generally observable in the exterior 
covering, but in man, the most perfect animal, it is more 
obvious in the bones. Numberless experiments prove that 
the substance of bones is continually changing ; some por- 
tions are constantly undergoing absorption, others secre- 
tion. Thus certain particles of matter escape to fulfil other 
ends, while new particles, introduced as aliment for the 
system, are mixed with its fiuids and rush to supply the 
place of those which have escaped. 

All animals possessing an internal skeleton or &ame of 
bones similar to that of man, like man also exhibit this ten- 
dency more strongly in their bones than in any of their less 
solid parts. Now in insects the skeleton is external, and 
exactly comparable to an indurated skin ; yet it serves the 
same purpose as the skeleton of other animals. This dif- 
ferent situation of the skeleton accounts in great measure 
for the difference in the effects of the tendency to change, 
for while in the larger animals these effects are concealed 
&om view, and arc going on without any consciousness on 
the part of the animal, in an insect they are very apparent, 
and fi-om their locality temporarily detract from its present 
well-being, always causing sickness, and often death. 

There are many animals, as crabs, lobsters, &c., which 
resemble insects in the possession of an external skeleton. 
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but from these, insects may at once be distinguished by 
their being furnished with six legs and four wings ; they 
also diiFcr in wanting that singular property [Masessed by 
crabs and lobsters, of reproducing a limb that has been ac- 
cidentally lost. The great value of these characters is 
proved by the importance attached to the exceptions which 
have been detected ; flies have two of their wings small 
and imperfect ; butterflies have the first pair of legs tmfit- 
led for walking; and a Dr. Heineken thought he found 
something like a re-production of the antennsc of cock- 
roaches. Tlie beings, therefore, of which the 'Grammar of 
Entomology ' professes to treat, are animals which possess 
an external skeleton, which are provided with four wings 
and six legs, which cannot re-produce an injured limb, 
and finally, which arrive at perfection by undergoing meta- 
morphosis in one or other of the following modes. 



1. By passing through an amorphous state, — 
AMORPHA ; 
In which the penultimate state is provided neither with 
mouth nor organs of locomotion ; consequently it neither 
eata nor moves, nor does it bear any resemblance to the 
perfect state. This group contains two classes of insects. 

Class I. Lepidoptera ; in which the perfect insect has 
four fully developed wings, all of them covered with a 
kind of scales, which are symmetrically arranged on 
each other, like the scales of a fish or the tiles of a 
house. The silk-worm, p. 17, and all moths and 
butterflies, are examples of this class. 

Class II. DiPTERA ; in which the perfect insect has two 
fully developed wings, and two merely rudimentary 
ones, which are distingiuslied by the name of halteres 
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ot poisers. The breeze-fly, p. 25, and all two-winged 
flies, axe examples. 

2. By passing through a necromorphous stale, — 

NECROMORPHA ; 

I In which the penultimate state is provided with mouth and 

[ organs of locomotion, detached from the body, but so en- 
veloped in a case tliat it can employ neither. The resem- 
blance therefore to the perfect insect is very considerable, 

t except in the total want of motion. This group contains 

I two classes of insects. 

Class III. Hymenopteba ; in which the perfect insect 
has four ftdly developed wings, all of them transpai'ent 
or membranous, and without scales. The honey-bee, 
p. 40, and bees and wasps generally, are examples of 
this class. 

Class IV. CoLEOPTERA ; in wliich the perfect insect has 
two fidly develo|)ed wings, and two wing-cases which 
cover the wings. The sexton beetle, p. 53, and all 
other beetles, are the examples. 

3. By passing through an isoraorplioiis stale,— 

ISOMORPHA; 
I In which all the states are active and voracious, and of si- 
r milar form. This group contains two classes of insects. 

Class V. Orthoptera ; in which the perfect insect has 
four wings, the first pair beiug leathery, of little use in 
flight, and often very minute and scarcely apparent ; 
the mouth is furnished with two strong mandibles, 
meeting transversely. Crickets, p. 73, and grasshop- 
pers are the examples. 



niSTORY OF INSECTS. 



Class VI. Hemipteiia; in which the perfect insect has 
four wings, a portion of the first pair often being lea- 
thery : the tQouth is a tubular sucker, formed for ex- 
tracting the sap of plants. Plant-bugs and plant-lice 
are the examples. 

4. By passing through no uniform state, — 
ANISOMORPIIA ; 
In which the Amorphous^ Necromorphous, and Isomor- 
phous characters appear, together with others not possessed 
by those groups. This group contains but one class of in- 
sects. 

Class VII. Nedropter*; in which the perfect insect 
has four reticulated wings. Dragon-flies are exam- 
ples, as are also the white ants at p. 57. 

The first or Amorphous group, is again dirisible into 
two minor groups, dependant on the circumatancu of 
throwing ofi" or retaining the prior skin when in the quies- 
cent state J those which throw off thia skin, as butterflies 
and moths, exhibit the eyes, antennse, legs and wings of 
the future insect, and auch a chrysalis is called pupa ader- 
mata : those which retain the prior skin, as flies, exhibit 
no trace of the situation of the limbs, and such a chrysalis 
is called pupa dermata. 

The insects of the last section, possessing, as they cer- 
tainly do, the extreme character of the Amorpha, neverthe- 
less, as has previously been stated, testify a very evident 
approach to the neighbouring Necromorpha ; for when the 
skin or covering of the quiescent insect is broken, a per- 
fectly Necromorphous form is disclosed ; and thus, though 
nothing could appear more different than the exterior ap- 
pearance of the two, yet this examination proves that the 
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Ifference exists only in the circumstance of one group 
retaining the covering of the previous state longer than the 
other group. If we select two well-kiiown insects, the 
breoze-fly and the honey-bee, we shall find btlle or no dif- 
ficulty in tracing the similarity. The grubs or maggots 
from which these insects proceed, are not very dissimilar; 
but the grub of the fly merely ceases to feed, becomes qui- 
escent, and hardens externally (page 25, fig, d), while that 
of the bee ceases to eat, is walled in its cell by the workers, 
lines its cell with silk, casts its covering and becomes qui- 
escent, every limb being distinct, detached, and perfect (p. 
40), but enveloped in a dehcately soft and smooth skin, 
and perfectly motionless. This is the true Necromorphous 
character. Now the breeze-fiy, on the contrary, is Amor- 
phous ; but if a few days before the perfect insect appears, 
the hard and apparently inorganic case which covers it be 
gently opened, we find within a, form precisely resembling 
the Necromorphous form of the bee just described; whence 
it appears clear that the so-called pupa; of the bee and the 
fly aje neither substantially nor numerically the same state. 
Every ecdysis or sloughing is a transformation; so that, 
calling the imago, as it certainly is, the ultimate state, then 
the so-called pupa of the bee is the penultimate, and Uie 
Bo-called pupa of the fly the antepenultimate. The differ- 
r ence is thus explained : — the fly, on assuming tlie perfect 
I state, casts two skins, the bee only one. 

In turning to the other section of the Amorpha, namely, 
[ the Amorpha adermata, including the butterflies, moths, 
I &c., we find, on examining them in the quiescent state, 
I abundant evidence that we have before us not only organ- 
I ized but animated beings ; in these the grubs, before be- 
\ coming quiescent, cast their covering in the same manner 
as the bee ; but still, unhke that insect, retain two distinct 
coverings, thus resembling the Amorpha dermaia. Both 
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these coverings are cast at the same time ; the interior one, 
fincj semi-transparent, and delicately soft, must have been 
observed by all who have paid any attention to the rearing 
of Lepidoptera, Now the whole of the Necromorpha, an 
far as has yet been ascertained, finally undergo a single, 
and the whole of the Amorpha, on the other hand, a double 
ccdysis. 

The Isomorpba, of which the common cricket is an ex- 
ample, have no quiescent state ; nor can we find that they 
possess any state precisely equivalent to that portion of 
the Uves of the two great groups we have been comparing. 
Their whole existence between the egg and the imago con- 
sists of a gradual series of approaches to perfection ; and 
during this interval reproduction has been knon'n to take 
place. No character is yet discovered by which the 
penultimate, antepenultimate, and prior states can be de- 
termined. 

In the heterogeneous group, Aniaomorpha, a group in 
metamoqjhosis, as in all other characters, equally related 
to the other tiirec, we find a tyjiicaJ and distinct section in 
the dragon-flies. These, like the Isomorpha, have no qui- 
escent state : their preparatory state is aquatic, active and 
voracious: when arrived at the period for assuming the 
imago, they leave the water, and fixing their feet firmly to 
a slender stick or blade of grass, emerge from a double 
skin and fly away. The exterior skin is hard, corneous, 
and brittle ; tlie interior soft, fine and pliable. The May- 
fly, one of the Anisomorphous insects, has a metamorphosis 
still more striking, and one that has been deemed anoma- 
lous and unaccountable. In the antepenultimate skin it 
leaves the water, and attaches itself by the legs like the 
dragon-fly. Its antepenuldmate skin then opens on tlie 
back ; the iusect emerges and flies away, leaving that one 
skin only — that beautifully delicate skin which tlie dra- 
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(on-fly quits simultaneouslj' with tlie harder one, being still 
I retained by the May-fly. Here then we have the strange 
k feet of an insect's flying before it reaches the imago ; that 
, flying in its penultimate state. In twenty or thirty mi- 
kliutes at farthest it settles again, casts its sliin, and becomes 
I ft perfect imago. 

It thus appears that although, until the final ecdysis, no 
I Insect arrives at perfection, yet, before that period, oven in 
I ihe state immediately preceding, it may leed, run, and even 
|:fly ; or may swim, crawl, barely move, or be without mo- 
tion, without apparent life, or without apparent organiza- 
tion. It appears that the apparently lifeless or quiescent 
state may be entered without ecdysis ; that ecdysis itself 
may be either single or double ; that the states called pu- 
pa, in various tribes, are neither substantially nor numeri- 
cally the same. That comparing the few insects herein 
noticed, the fly, the bee, the cricket, the dragon-fly and the 
May-fly, all of which represent ^eat orders, we shall find 
it perfectly impossible to apply, if we aim at precision, any 
other than a numerical denomination to their intermediate 
states ; and finally, therefore, that insects, like higher ani- 
mals, have but three eras of existence, — the fcetal, the 
adolescent, and the adult. 

As to the number of times ecdysis takes place in the life 
of an insect, little can be said at present owing to the care- 
lessness and imperfection of our researches ; and on this 
account it will be found safer to count downwards from the 
imago, than upwards from the egg. Although the contrary 
has been asserted, and perhaps generally believed, it yet 
remains to be proved, that the grubs of Diptera and acule- 
leate Hymenoptera undergo any ecdysis until full grown. 
The order Tenthredinites, on the contrarj', and the Lepid- 
opt«ra, change very frequently, with some exceptions j for 
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example, the caterpillar figured below sheds its skin but 
once : it produces the privet-moth. 

These various facts, ho simple, so obvious, so p1^, so 
completely within the reach of the most cursory observer, 
proclaim that each variation in the number or manner of 
ecdysis ia but another mode of metamorphosis ; proclium 
that metamorphosis, though in insects a complete and oil- 
repeated ecdysis, is but another instance of that constant 
loss and reparation of substance which is incident to all 
organized beings; proclaim the existence of a general 
uniformity of plan, with which iJie widest differences, tlie 
greatest discrepancies, arc not only compatible, but are 
essential to perfect harmony, are the surest and safest 
guides to natural arrangement, and sen'e, like the key- 
stone of an arch, to unite objects previou.sly devoid of con- 
tinuity ; proclaim finally the greatness of Him whose will 
shapes the whole into perfection. 
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BOOK II. 

ON THE COLLECTION AND PRESERVATION OF INSECTS. 



Above the soyereign oak a sovereign skims, 

The purple Emperor, strong in wing and limbs ; 

The Adr Camilla takes her flight serene, 

Adonis blue, and Paphia, silver queen ; 

With every filmy fly, from mead to bower, 

And himgry Sphinx, who threads the honeyed flower ; 

She o'er the Larkspur's bed, where sweets abound. 

Views every bell and hums the approving sound. 
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CHAPTER I. 



APOLOGY FOR TIIF) ENTOMOLOGIST. 

r ETER PiNDAE, in his lale of Sir Joseph Banks and the 

Emperor of Morocco, not only gives the opinion of the un- 

\ lettered rustic on the subject of ins cct-huD ting, but his own 

I opinion, and the opinion of ninety-nine persons out of a 

■^liundred, even at the present day ; namely, that a person 

I yrho could take an interest in pursuing a butterfly must be 

Ka madman. The collector of insects must therefore make 

nup his mind to sink in the opinion of his friends ; — to be 

ihe object of the undisguised pity and ridicule of the mass 

of mankind, from the moment in which he commences so 

significant a pursuit : and precisely in proportion as he 

|. enters on the subject scientifically, will this pity and ridi- 
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cule increase. Argument with others, in these cases, is 
wholly useless ; hut eacli individual may say to himself: — 
Insects are wonderfully and heautifiilly made ; they appear 
equal, often superior, in structure and in powers, to any 
other work of the great Creator; He, moreover, in their 
unaccountable instincts, appears directly to guide the ac- 
tions of each without the medium of reason or memory. 
How can these beings, thus so immediately under the care 
of the Creator, be too insignificant for mc to notice ? 

It wQl not be amiss at the same time to reflect, that con- 
sidered in relation to ourselves insects are not unimportant. 
Cant/iarides, a drug of great value, and which, as the prin- 
cipal ingredient of blisters, is yet unequalled, is the name 
given to beetles collected in great abundance from ash and 
other trees in the south of Europe ; they are merely dried 
and pounded, and are at once fit for use. Silk, an article 
of dress, and one which gives emploj-raent and consequent 
means of subsistence to millions of human beings, is, as wc 
have already related, the produce of the silk-worm. Ink, 
an article of immense importance in our communications 
with each other, and in the preservation of knowledge, is 
principally made from ffalis produced on trees by a minute 
insect called the gall-fly. Cochineal, the most valuable 
and beautiful of dies, is an insect which feeds on a species 
of Cactus, in Mexico, and other parts of the continent of 
America. Kermes, the most brilliant scarlet die known 
previously to the discovery of America, is an insect found 
abundantiy on the Quercus cocci/era, in the south of Eu- 
rope : this was the celebrated Fhcenician die. Shell-lac, 
a glutinous substance, now of very great importance in the 
manufacture of hats, and of value as an ingre(Uent of print- 
ers' ink, is secreted by an insect which swarms on the 
trunks of several kinds of trees in India. JVax, that en- 
lightens our drawing-rooms, and in combination is applied 
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to a great variety of purposes, is manufactured by the bee, 
whose history has already been related. Honey is another 
production of the same industrious insect; and although 
much of its value has departed since the introduction of 
sugar, it is still an article of luxury. Mead, a wholesome 
and delicious beverage, for which this country has long 
been famous, and the manufacture of which is still carried 
ou with great skill and success in some of our counties, is 
made from honey. Locusts, as an article of food, are spo- 
ken of in Scripture. The inhabitants of Fez, Morocco, and 
adjacent countries, eat them at this day ; and the Hotten- 
tots hail the coming of the locusts with delight, and are said 
to fatten on them. Ths fruct ^cation of many plants is 
entirely accomplished by different species of bees, which 
convey the pollen from plant to plant, and also from the 
stamens to the stigma of the same plant. As food for 
birds and fishes, insects may be considered by far the prin- 
cipal article ; there is scarcely a bird or a fish but devours 
them with avidity. 

The turnip-Jty has the power of destroying almost the 
whole crop of that excellent and usefid vegetable, and as 
yet no certain cure for its ravages is known. Rnsticus, an 
author before quoted, has ascertained that salting the seed 
acts in a good degree as a preventive. The hop-flu ^^^ 
the power of destroying the produce of the hop in the 
most remarkable manner : the crop appears exclusively 
dependant on the scarcity or abundance of this insect. 
The locust, by causing pestilence or famine, has in all ages 
possessed the power of sweeping millions of human beiugs 
from the face of the earth. The mosquito, by its unceasing 
attacks, is capable of rendering life an almost insupporta- 
ble burden : gnats and other flies, in hot countries, have an 
influence over us scarcely less fearful. 

Econonnj of space and materials in architecture is taught 
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US by the bee ; the construction of the honeycomb in hex- 
agonal cells, with triangular bottoms, accomplishes these 
objects in perfection : gcometriciaiis can discover no pos- 
sible improvement on the plan which bees adopt. The 
strength of an arch is taught us by the white ant, whose 
plaster domes are so strong that men may safely ascend 
them, and it has been siud that wild bulls stiuid on them. 
Mortar is made by several iinds of bees, and of the best 
possible composition, hardening almost instantly on expo- 
sure, and not being liable to be moistened again by wet. 
Nocturnal lights are recommended to us by the use made 
of them by the various fire-flies, which illuminate the trees 
in tropical coimtries all night long with their sparkling 
lamps. 

These facts, combined with the foregoing histories, tend 
to show that insects perform no very inconsiderable part in 
creation ; and that, whether as instruments of convenience 
and utiUty, as sources of injury and annoyance, or as ex- 
amples of industrj' and economy, they cannot reasonably 
be despised. 

It is further objected against the entomologist, by those 
who would allow there is some reason in the preceding 
considerations, that he unnecessarily lakes away animal 
life; — that he causes unnecessary pain; — and that the 
pursuit is altogether hardening to the heait. On the sub- 
ject of taking life. We meet wiUi few individuals in our 
daily intercourse with the world, who would not consider 
it a praiseworthy action, and indeed almost a matter of du- 
ty, to tread on a worm in his garden, or to crush a wasp or 
a spider in his window, and this avowedly for the sake of 
his personal convenience ; an entomologist, if we make as 
strong a case agmnst him as possible, lakes Uie lives of the 
same beings for his personal gratification in a scientific 
view; surely, self being the object in both instances, the 
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charge of cruelty is equally applicable to both. But let us 
go farther : the commoti destroyer has heard of some won- 
derful mischief done by the worm, the wasp, and spider; 
he therefore Mils as many as possible. The entomolo- 
gist kaowa their history ; he inows they do much more 
good than harm ; he therefore kills as few as possible. — 
The animosity against these tribes originates in a want of 
knowledge of Entomology. A_s to causing pain. To sup- 
port tiis charge it is insisted, that were we treated as we 
treat insects, we should suffer intense agony. This is very 
true, but very poor argument ; because, before we can rea- 
son from ourselves, we must prove a similarity of circum- 
stances. If a man could walk about for days without his 
head, and if his head continued eating and drinking for 
days without a body, tlien it would be fair to judge of the 
sensations of an insect by those of a man ; for the heads 
and bodies of insects freely perform theso feats. Tlien as 
regards hardening the heart. Entomologists, with con- 
Gtantly regarding the beautiful structiu'e of insects, acquire 
such a kind feeling for them that they seldom or never un- 
necessarily kill the objects of their study, and almost inva- 
riably take much more care than indifferent persons to avoid 
doing them any injury. And the various schemes which 
have been invented for killing insects in the most expedi- 
tious manner, prove, at least, that the entomologist is not 
willing to occasion them suffering. 

Thus can the entomologist readily answer the charges 
brought against his pursuits, as either iiivolous or cruel : 
but something more than this is needful. It is no merit 
in reasoning creatures to spend their time on subjects 
which possess merely the negative recommendation of be- 
ing harmless. Before we give up any great portion of our 
lime to Entomology, we should believe it to bo a useful 
study; we should convince ourselves that the just classifi- 
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catioQ of the countless tribes of insects, exercises the mind 
aright by increasing its powers of speculation and reflec- 
tion : we should trace in the beautiful and well-adapted 
stnictuie of insects, the haadywork of an allwise Creator; 
and in their wondrous instincts, acting without tuition, His 
continued and watchful care for the preservation of beings 
which we have been but loo ready to regard witli feel- 
ings of aversion or contempt. 

The figure below represents the beautiful caterpillar of 
the spurge hawk-moth. 
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CHAPTER II, 

OF THE DRESS AND INSTRUMENTS FOR THE COLLECTOR OF 
INSECTS. 



Insects may be taken in nearly all places, at nearly all 
times, and under nearly all cLrcumstances ; but still it is 
necessary to describe those places, times, and circum- 
stances which insure the greatest success. However, be- 
fore starting the entomolo^st on his hunting excursion, 
we must fit him out for his employ. Dress is an article of 
great importance, both as to material and make. The best 
material with which the author is acquainted is called last- 
ing. It has these advantages: it is light; it keeps out 
much wet ; it does not catch the thorns of brambles and 
other bushes ; it does not feel cold when wet. These are 
matters not to be despised by him who often wanders for 
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hours without a chance of shelter; and a cape made of 
cloth, and waterproofed with Raper'a patent, is very ser- 
viceable in a long wet walk ; it does not oppress the wearer 
by preventing the escape of perspiration. The best colour 
is green : as to shape of coat, the conunon shooting jacket 
is by far the most convenient. There should be ample 
cross pockets outside, on the hip ; also several breast poc- 
kets, particularly two (at least) very small ones, for glass 
vials containing spirits to stand upright in : these should 
be inside the left breast of the coat, so that the right hand 
can conveniently reach them. Close to these vial-pockets, 
and sewed into the stuff of the coat, should be a large pin- 
cushion, containing two or three different sizes of pins, so 
arranged, in three columns, that the hand might at once 
take of either kind without the assistance of tho eye to 
direct it. Two sizes of pins are all that are generally 
required ; but a third kind, very slender indeed, is used 
for very minute moths. 

There are two shops in London, and perhaps more, at 
which pios are sold expressly for the use of entomologists: 
these are, Dumford's, in Gracechurch Street, and Hale's, 
in the Dover Road ; but the art of making pins is not yet 
arrived at sufficient perfection to satisfy the entomologist. 
The universal fault is, that the heads come off, and then 
the insect on the pin cannot be moved without great risk. 

The principal implements of the collector are boxes and 
nets. The boxes should be of mahogany, opening readily, 
on brass hinges ; length seven inches, breadth four inches, 
depth two inches; the top and bottom should be lined 
with fine soft cork, and covered with white paper. The 
pockets of a shooting jacket will readily carry three or four 
such boxes as these. Besides these boxes, there should bo 
two long cyhndrical tin boxes for the caterpillars of Lepi- 
do])tera : the tin not only keeps the cateipillars cool, but 
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it causes the leaves on which they feed to retain their 
freshness many days. Tin boxes are also useful to bring 
home Diptera alive : in this case a cylinder of tin passes 
through the Ud of the box, and is corked at the top. 

The clap-net, represented at the head of this chapter, is 
the grand weapon of the entomologist. This is a large 
piece of muslin, four feet long and nearly three wide, sup- 
ported on two light rods, a, a, which pass along a border, 
b, b, made of brown holland, or other strong substance, 
bend towards each other at an obtuse angle, and meet at 
the top of the net, c : one of these rods is held in each 
hand, the handles being the parts uncovered, and lettered 
a, a, the net is fixed to each rod by means of a piece of 
tape, which passes through a hole made in the rod at d, d, 
and ie tied firmly in a bow. 

The rods of the clap-net are each composed 
of five pieces, united by ferules; when taken to \ 
pieces and placed in the net, the latter may be \ 
folded in a very moderate compass, slipped into ' 

a brown holland case, and put in the coat pocket. | 

For this kind of net both green and white mushn 
are used ; but wliitc is mucli the best, as the small 
insects are more readily distinguished on it; I 

green muslin however has the merit of being less 
conspicuous, which under some circumstances is 
an advantage, for instance, in those country lanes i 
where the pedestrians are unused to such an ex- 
hibition, tlie white net never fails to attract a httle 
crowd, which causes some slight inconvenience | 
to the entomologist as well as loss of time, for he | 
is invariably tmder the necessity of explaining 
to the by-standers what he is doing. 

This net is the best for pursuing bulterflies and mollis 
on the wing ; the hunter tries to get the net under the 
ol^ect, and strikes upwards, closing the rods at the same 



J 



94 



COLLECTION AND FBESEBVATION OF INSECTS. 



time. A loose bag is formed, by a fuld of the muslin, 
across the bottom of the net, e; this prevents any thing 
ixam getting out. The same net is held in one hand under 
the boughs of trees, &c., while these are beat by the stick 
of the water-net held in the other hand ; and thus, besides 
perfect insects, a great number of caterpillars may be 
obtained. 

The other nets used by entomologists are of many kinds ; 
theee two are the best : first, the forceps, with handles like 

f those of scissors, with holes for the finger 
and thumb, and two circular or octagonal 
frames of iron, on which muslin or cheese 
cloth is stretched. This instrument is par- 
ticularly useful for taking the Diptera and 
Hymenoptera, which settle on umbelliferous 
flowers. The forceps should be kept in the 
right liip pocket of the coat, to afford a greater facility in 
taking them out when wanted to be used with celerity : but 
it must be borne in mind that this weapon is never to be 
trusted when insects are on the wing ; because its size is 
BO small that the object at which you snap is beyond your 
reach before the forceps can close, however correct your 
aim : and a repetition of the snap is seldom attended with 
better success. 

The second net is the water-net. It is 

^,^^^^^^^ composed of a strong hoop of iron, jointed 

^^^^^^1 so as to fold up in a convenient form; on 

' * ^^^^^H this hoop is fastened a strong bag net, made 

•- '^^^^H of cheese cloth ; the hoop has a male screw 

^ft '^^^^H which fits a. female screw at the end of a 

^^ft ^^^V , stout stick, about four feet in length. With 

^^B ^^^m this instrument all water insects are taken ; 

^^" llie water straining off through the net, and 

tiie insects remaining at the bottom : the manner in which 

it is used is shown at the end of tliis chapter. 
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The same net, or a lighter one of similar form, screwed 
on a similar or the same slick, is called the sweeping 
net, and is used for sweeping giaas, on which my- 
riads of minute insects are always to be found : the ' 
weeds on the banks of rivers and canals are also 
excessively productive in insects, which can only be 
taken in this manner. In waJMng through meadows 
it will be found a good plan to hold this net in such 
a position that it may continually strike the project- 
ing blades of grass. 

The entomologist should be provided with two wide- 
mouthed vials ; one empty and perfectly dry, having 
a quill passing through the cork, and going a consi- 
derable way below it : this qmU may be stopped at top by 
a second small cork : within the vial some blotting-paper 
may be kept, which not only absorbs any moisture, but 
serves as something to crawl on for the living insects which 
are taken from time to time and dropped through the quill. 
The other vial should be made very strongly, well corked, 
and three parts filled with spirit : common whisky is the 
best spirit ; pure alcohol injures the colours of beetles, and 
gin makes them sticky. 

A digger is another useful instrument : it is simply a 
piece of round iron, about lifleen inches long, bent round 
at one end, and fiimished with a wooden handle at the 
other. This serves to rip the bark off dead trees, and to 
dig at the roots of living ones for chrysalides. 

Quills cut off close to the feather are very usefid for 
bringing home minute insects of all classes. The aperture 
should be most carefully corked, the corks being cut ex- 
pressly for the purpose, and sliould be of sufficient length 
to go half an inch into the quill, and thus not hable to 
come out in the pocket. 

Finallj', pill-boxes, obtainable of any druggist, complete 
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the outfit of the eotomologist. There is now an excellent 
kind manufactured, the tops and bottoms of which never 
come out : it is important to get these. It is important 
also to avoid sitting on pill-boxes, as it must interfere with 
their structure : to avoid this, the author carries them in a 
breast pocket. 
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CHAPTER III. 



ON COLLKCTiyG INSECTS. 



Lepidoptera fly mostly in the night : when the air is warm 
slty serene, and the in&on ia lighting up tlie fringes 
clouds, the downy moths wing their way from the 
bushes and crevices where they have spent the hours of 
daylight, and wander in the woods and over the meadows, 
each bent on the task of continuing its kind, or seeking 
food in the nectaries of flowers. Hundreds may be seen 
fluttering round the blossoms of brambles, ivj-, martagon 
lily, honeysuckle, and jasmine. But although these noc- 
turnal wanderers delight in the moonbeams, some of them 
vaulting in graceful aerial dances round the tops of trees, 
it is not on such nights that the collector will meet with 
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most success, for (bey are then beyond his reach. AH night- 
flying moths axe attracted by the light uf a candle or lan- 
tern, the brilliancy of which appears to increase exactly 
in proportion to the darkness of the night Availing them- 
Bclres of this propensity on the part of the moths, many 
entomologists sally forth to the woods at night provided 
willi a bright bull's-eye lantern, fastened in front by a 
leathern strap going round the waist, and armed with a 
clap-net to catch them on the wing, and a pair of forceps 
to take them when settled on flowers. Others less ren- 
tuiesome illuminate their rooms, and hold a levee of moths 
during the live-long night. This mode of collecting has 
the great advantage of allowing the entomologist to read 
or write, or occupy himself as he pleases : if cold, the 
windows may be kept closely shut, and the moths will 
knock for admittance ; and, not deterred by the severe blow 
they receive by fijing with all their might against the in- 
terveniog glass, will hover about the window until it is 
opened to admit them. For the purpose of attracting 
moths a sinumbra lamp has been found the best. TVTien 
a moth comes to the lamp it may readily be taken in the 
forceps, or in a tumbler or wine-glass : or if it fly to the 
celling and begin buzzing about, the clap-net must be 
used, or it will very soon injure the beauliiiil downy crest 
on its thorax, and thus render itself unfit for a cabinet 
specimen. When taken in the clap-net it may be trans- 
ferred to a tumbler, and tlie tumbler inverted on the table. 
It is then a good plan to light a small piece of German 
tinder about half the size of a sixpence, and introduce it 
imder the edge of the tumbler ; the moth is almost instantly 
stupified by the smoke of the tinder, and may be readily 
taken out and pierced with a pin. In the second volume 
of the ' Entomolo^cal Magazine,' the Rev. C. S. Bird 
has given a most interesting accmmt of his captures at 
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Bcrghfield, by means of a sintambra lamp; and in the fifth 
volume of the same wort, is a delightful detail of Mr. 
Doubleday's nocturnal entomologising, during his resi- 
dence at Trenton Falls in the United States. 

The berries of Uie yew are most attractive to moths. 
When these berries are thoroughly ripe, the moths will so 
completely gorge themselves with the luscious saccharine 
juice, that they make scarcely any attempt to escape when 
approached by the entomologist. A bull's-eye lantern is 
iadispensable in seeMng moths while thus engaged : a 
strong light must be thrown on the tree, and every twig 
carefully examined. When a moth is seen, if within reach, 
it may be taken with the forceps, pinned, and at once trans- 
ferred to the pocket box : if beyond reach of the forceps, 
a bag-net on a long stick must be carefully held beneath 
it, and the twig on which it is settled must be gently 
touched with another stick held in the other hand, when 
it will almost invariably fall into the bag-net, whence it 
must be taken wiUi the forceps, and then pinned as before : 
the singular instinctive propensity which many insects have 
to feign death when alarmed, contributes greatly to the 
case with which moths are thus taken. A very pleasant 
account of this mode of entomologising is given by Mr. 
Walton in the second volume of the 'Entomological Ma- 
gazine.' At Norbury Park, near Dorking, Mr. Walton 
captured in this way eighty moths per night, from the 10th 
of October to the 14th of November. 

Sweets of all kinds, as honey, sugar, Stc, appear to at- 
tract moths quite as well as the more natural juices of 
flowers and fiTiits. An empty sugar-hogshead is an unfail- 
ing lure : the plan is simply to place in some open situa- 
tion, as a meadow, a large garden, or an open space in a 
wood, a sugar-hogshead which has just been emptied, and 
to which, of course, some small quantity of sugar still ad- 
H 2 
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heres. The molhs do not come immediately, but in the 
course of two or three nights it will be visited by swanns, 
and its attractive power continues, particularly on moist 
evenings, as long as any saccharine matter remains.* If 
the hogshead be heated it will be still more attractive, t 
East India sugar-bags have been employed for the same 
purpose, with very great success, and on these the moths 
may be captured with far greater facility than on a sugar- 
hogshead, which from its shape is less accessible. 

A plan used by the oldest collectors, and one which, as 
regards individual species, is perhaps the most successful 
of all, is to place a female moth that has recently emerged 
from the chrysalis, in a small wooden box with a gauze 
lid, and take the captive into a wood, when the males of 
the same species will congregate by hundreds, perfectly 
fearless of the propinquity of the entomologist ; they will 
run about over his clothes aad hands, and even creep into 
the pocket of his coat if he happen to have placed there 
his attractive captive. It has been ascertained that moths 
thus attracted have travelled miles in so short a space of 
time, that they must have approached in an almost direct 
line. 

Nearly the whole of the night-flying moths may occa- 
sionally be captured in the day : they are found reposing 
on the north side of the trunks of trees, or park palings, 
in out-houses, summer-houses, sheds, &c., also in thick 
bushes, whence they may be beaten into the clap-net, both 
sticks of which must then be held in the left hand. Many 
moths thus disturbed from their diurnal slumber immedi- 
ately take flight, and are very difficult to overtake and 
catch; others drop at once into the net and are quickly 
secured. 

Some moths fly at twilight only, and of these the larger 
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Sphingides or hawk-moths may be quoted as examples ; 
these are particularly fond of the blossoms of the honey- 
Buctle, and this plant, especially if in the neighbourhood 
of the sea-coast, will be found an excellent lure for them. 
The hawk-moths are very difficult to procure, and though 
we have a largo number of occasional visitors among this 
tribe, few cabinets are supplied with British specimens of 
more than half the species; the practice of giving high 
prices for these beautifiil moths, offers a temptation to the 
cupidity of dealers which it is next to impossible to resist, 
and in consequence hundreds of exotic specimens are an- 
nually imported, their ^lins esLcbanged, their position al- 
tered, and their claim as natives solemnly averred. Every 
young collector of British insects should most carefttlly ab- 
stain from the purchase of these expensive rarities ; or i( 
he wish to adorn his cabinet with them, he may frequently 
find opportunities of obtaining French, Spanish, Italian, 
' or German specimens at a very low price, and these should 
be carefully ticketed with the name of the locality whence 
they were obtained, and kept apart from those which he 
knows to have been captured 
in Britain. Some of the spe- 
cies of hawk-moths lly only in 
the sunshine, and do not settle 
on flowers whilst extracting their 
8H;eets, but hover about them, 
thrusting tlieir long suckers into 
Uie corollas ; this mode of feed- 
ing, and their elegant appear- 
ance, has obtained for tliem the 
name of kuniming-birds. Two 

the species may often be seen 

the spring, hovering about the 

of the common bugle; these have transparent 
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wings, and possess but a very slight resemblance to the 
generality of moths. Another species frequents our gera- 
niums and jasmines at all times of the year. 

Butterflies are to be met with only in the day-time : they 
delight in sunshine, and are particularly attracted by flow- 
ers. Some butterflies, as the purple emperor (p. 85), are 
fond of flying high in the air, and around the tops of the 
highest oat trees, seldom coining down within reach of the 
clap-net. The emperor generally fixes his station on the 
summit of a lofty oak. Mr. Haworth, in his excellent work 
entitled ' Lepidoptera Britannica,' observes that the empe- 
ror invariably fixes his throne on the summit of a lofty oat, 
from the utmost sprigs of which he performs his aerial ex- 
cursions ; in these he will sometimes ^cend uutil lost to 
sight from his extreme height: if he meet with another 
emperor, the monarch of some neighbouring oak, a battle 
always ensues ; they fly up and up, fighting by the way, 
and when exhausted, descend and often settle on the very 
sprigs whence they rose. The emperor is only to be taken 
in a bag-net, fixed to a rod twenty or thirty feet in length; 
unless he should condescend, as is sometimes the case in 
very dry weather, to come to the ground in order that he 
may enjoy its moisture. It has been observed of tliis and 
other high-flying butterflies, that a stone thrown into the 
air will induce them to follow it in its descent. In captur- 
ing most of our butterflies there is little difficulty : they fly 
slowly and languidly along our hedge-rows, and are very 
fond of settling on flowers and on the moist or muddy pla- 
ces in roads or woods ; the clap-net is the only eflTicient 
instrument for securing them. Another net, of a complex 
structure, is sometimes used ; it is composed of a stick 
or handle, and two parallel pieces of whalebone, which, 
being pushed outwards, fonri a hoop, and to this is attach- 
ed a large muslin bag : when a butterfly is cajilincd, this 
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net IS let off by a kind of trigger, when the pieces of whale- 
bone again become parallel. This weapon, like the armour 
worn at a lord mayor's show, is little more than a gaudy 
incumbrance. 

The pupae of butterflies are mostly to be found suspended 
in out-houses and sheds, on walls, palings, tnmks of trees, 
&c., and those of moths are to be obtained plentifiilly in the 
winter and spring, by digging at the roots of trees and in 
gardens. 

The caterpillars of butterflies and moths are to he found 
in abundance on the leaves of trees throughout the sum- 
mer, and may be beaten or shaken into a clap-net and taken 
home in tin boxes. To rear caterpillars it is necessary to 
be provided with numerous square cages ; the lower part, 
for about a third of the height, should be of tolerably strong 
wood-work, and the upper part a mere frame covered with 
gauze. The lower part is better if lined with tin or lead, 
and must be filled with earth, in which many of the cater- 
pillars win bury themselves previously to assuming the 
chrysalis state ; sprigs of the plants on which the caterpil- 
lars feed, should be stiick into a narrow-necked vial filled 
with water, and placed within the cage, and the caterpillars 
should be placed on the leaves. The cages must be kept 
in a cool, and, if possible, a moist situation. The larvse 
will do as well thus artificially reared, as in a stale of na- 
ture ; they will spin among the leaves, or on the sides of 
the cage, or hide themselves in the earth ; in nearly every 
instance the moths will emerge rather before than after the 
usual time, and will generally be more perfect and finer 
specimens than can be obtained in any other way. In the 
cages in which caterpillars are thus reared ichneumons will 
be constantly making their appearance, and these should 
be preserved with great care, and if it is known on what 
species of lepidopterous insect they arc parasitical, the facl 
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oughl lo be carefully noted, for although it may not be ser- 
viceable at tlie moment when noticed, it may afterwards 
become valuable, and serve to illustrate some important 
point in tlie natural history of insects. 

Diptera, or flies and gnats, seem to be inhabitants of 
eveiy place under the sun ; they settle on man, horses, 
and cattle, to suck their blood ; on all kinds of flowers to 
eat tlieir pollen or extract their honey ; on leaves either 
to sun themselves or to sip the boney-dew ; on all kinds 
of putrefying substances, cither for the sake of food or as 
a dwelling for their young ; palings, walla, trunks of trees, 
blades of grass and com, are very favorite resorts ; and 
lastly, they seem to have made themselves perfectly at 
home in our houses, parading our windows, roosting on 
our ceilings, feasting on our sweets, and performing aerial 
gambols in our drawing-rooms. It seems idle to attempt 
to give instructions as to tlie finding and capturing ani- 
mals of so common occurrence : the sweeping net will be 
found most useful for those frequenting grass, and the for- 
ceps for nearly all other situations in which they may 
occur. 

The class Hymenoptera includes bees, wasps, sand- 
wasps, ants, ichneumons, and saw-flies : bees are to be 
taken in great abundance on sunny sandy banks in spring, 
and on flowers in summer and autumn ; the same situations 
may be searched with advantage for wasps, sand-wasps, 
&c. : ichneumons and saw-flies will generally be found on 
leaves and flowers ; and ants on the ground, and on herbs 
and shrubs. All kinds of Hymenoptera may be occa- 
sionally beaten from trees and shrubs into the clap-net, but 
the best instrument for this class is the forceps. There is 
one tribe of minute parasitica] Hymenoptera called Chal- 
cidites, the species of which are to be obtained by sweeping 
grass, &c., under oak trees, with a muslin sweeping-net; 
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they may also be occasionally found in company with 
many minute Diplcra on our windows, and this situation 
may prove a very prolific one when an entomologist on his 
travels is detained by a rainy day, 

Coleoptera, or beetles, are to be found every where : on 
the flowers, leaves, and bark of li\-ing plants ; on the bark 
and wood of dead or dying trees ; in the carcasses of dead 
animals; in living or putrefying Fungi; 'in all kinds of 
dung and rubbish ; in flour ; in com ; under atones and 
logs of timber ; in cellars ; under faggot-stacks ; in earth, 
at the roots of trees ; in sand and gravel pits ; in moss ; 
in mud; in water; and very frequently flying in the air. 
Beetles are captured with greater facility than any other 
class of insects : the best instruments are, the clap-net for 
holding under trees while you beat the leaves ; the forceps 
for taking them off flowers ; a digger for sand or gravel 
pits, and earth at the roots of trees, or for stripping the 
bark off' a decaying trunk ; and finally the water-net, which 
may be used with great success where there are many 
water-plants growing in little stagnant pools, Wlien bee- 
tles are taken, as a general rule they may be put in a glass 
vial filled with weak spirits of ivine, but a few which are 
of blight or delicate colours may be carried home alive in 
tin boxes, vials, quills, or pill-boxes. In the winter months 
moBs shoidd be brought home from the woods and shaken 
over a wliite cloth ; by this process an immense number 
of minute beetles may be obtained. 

Orthoptera are generally found in the autumn in dry 
meadows : there are but few species inhabiting this coim- 
try, and these may be taken with the clap-net; their cap- 
ture will be found troublesome, and there are so many 
individuals in proportion to the number of species, that 
entomologists have very much neglected them, thinking 
them scarcely worth the toil of collecting. Crickets in- 
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habit houses, mills, and bakehouses ; and the mole-cricket 
burrows in the loose soil of marshy commons, banks, aud 
moist gardens. Cockroaches, like crickets, seek the habi- 
tations of men, and, as regards the larger species, are 
never to he found in a perfectly wild state in this country. 
Earwigs secrete themselves in cracks and crevices by day, 
and in the night devour the petals of flowers, and when 
they can obtain an entrance, the pulpy parts of ripe fruit. 

Hemiptera are mostly foimd on trees and shrubs : the 
plant-bugs are known to every ore by their very disagree- 
able smell ; a collection of them is only to be obtained 
by beating into a clap-net. Three or four species inhabit 
the larch fir; two inhabit the juniper; one the furze; 
others do not appear attached to any particular species of 
plant, but seem to love variety : although they are furnished 
with wings they are rarely to be seen on the wing ; they 
fly heavily, slowly, and a very short distance at a time. 
Aphites, bhghts or plant-lice, are also found on vegetables, 
and the singular little fi-og-hoppers, or cuckoo -spittle 
insects in the same situations. A few of the Hemiptera, 
as the water-measurer and water-boatman, frequent stag- 
nant pools, canals, or the still places in running streams ; 
the former may be seen skimming over the surface, its 
body and legs being armed with a velvety down, which 
prevents it ever becoming wet ; the boatman dives under 
the water, occasionally coming to the surface for a supply 
of air; the long legs projecting from its sides have much 
the appearance of oars, and it uses them for the same 
purpose, propelling itself through the water by powerful 
and simultaneous strokes. These aquatic Hemiptera are 
only to be taken in the water-net. 

Lastly, the Neuroptera ar« of varied manners, and have 
various propensities. The dragon-flies have a more pow- 
erful anc^ rapid flight than any other insects ; Uke swallows, 
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they appear to be possessed of imtiring wings ; it is a 
beautiiul thiiig to behold oue of the larger species hovering 
over a pool with quivering wings, intently watching for 
prey, then to see it soar aloft, sailing bactwarda and for- 
wards, rotmd and round, until nearly lost to sight, and 
then to mark its descent with the rapidity of an arrow to 
within a yard of the surface of the pool, where it will 
hover as before. For such a daring fly as tliis no instru- 
ment but the clap-net can be used willi much probability 
of success, and great patience on the part of the collector 
is requisite ; pursuit would be of no avail whatever ; his 
only chance is to wait silent aad motionless : the fly will 
approach nearer and nearer, until every mark on his beau- 
tiful body is distinctly visible : as if attracted by curiosity 
he will circle slowly round the head of the hunter, at last 
hovering over the pool immediately before his face ; now 
is the time for an instantaneous stroke ; great activity and 
absolute perfection in the use of the weapon are re- 
quisite i the eye should measure the exact distance, and 
Btrike rather beyond the object; if the stroke fail, the 
hunter may as well abandon the pursuit, his game will be 
too wary to give him a second chance. There are many 
species of smaller slender-bodied dragon-flies, frequenting 
ditches and water-plants, which have a languid and feeble 
flight, and are taken without trouble. The May-flies or 
caddews, stone-flies, &c., frequent watery places, consti- 
tuting the principal food of fish, and the angler would do 
well to study attentively their difll-rent forms and times of 
appearance, with a view to manufacture their likenesses ; 
this has been in a degree attempted, and our (Ishiug- tackle 
shopkeepers make up queer things to which they give the 
of flies : it is said that trouts sometimes rise to these 
nondescripts ; if this be true they must possess a much 
gi'eater development of the organ of iuquiaitiveness Uian 
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of Uial of alim enliven ess. AH fisherman's flies are to be 
met with towards evening, and may then be readily taken 
on the wing, or may be beaten during the day from bushes 
overhanging running streams. 

The above is a brief sketch of the haunts of the more 
abundant orders of insects, and the modes by which they 
may bo taken : it would be impossible, within the limits of 
a work like this, to record the dwellings of each species ; 
this knowledge is to be acquired by practice and carefiil 
obacn-ation. 

No portion of the study of Entomology will be found 
more interesting than its Geography : the authors who 
have given most attention to this subject are Latreille and 
MacLeay, but neither of these has been fortunate in laying 
down any rules on the subject that are likely to be of per- 
manent utility to the collector. It must be obvious to 
every one who has seen a box of insects from the Brazils, 
Africa, New Holland, or China, how great is the variety, 
how large the size, liow brilliant the colours of the produc- 
tions of those countries, when compared with the insects of 
our own; and it is absolutely necessary to obtain some 
general knowledge of the geographical distribution of par- 
ticular forms of insccU, and the causes influencing those 
forms, before any extended views of the science can be 
entertained. It will be found, on inspecting a well-filled 
cabinet of insects, that tliere are many giant groups, as 
Scarabaus, Suprestis, &c. which possess scarcely a repre- 
sentative in the British islands ; while other groups, such 
for instance as conta,in the death's head hawk-moth and 
the stag beetle, may be considered as duly represented in 
this country by those gigantic species : and in one tribe of 
insects, known by the vulgar appellation of devil's coach- 
horses (genus Stfiphylinus), the immediate neighbourhood 
of London produces, as far as wc yet know, a greater num- 
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ber of species than tlie entire continents of South America 
and Africa. Thiis the entomologist who ventiirea beyond 
our temperate islands, must not lay his plans as he would 
for our native insects, hut must iirst obtain an idea of the 
products of the country he is about to visit, from a careful 
inspection of some national or other large collection. The 
gigantic butterflies and beetles of South America, and the 
huge and grotesque species of walking leaves or Mantides, 
require different treatment in their capture and preserva- 
tion to that which we would bestow on our humbler tribes. 
The boxes wherein to collect them must be of larger di- 
mensions, the pins must be longer and stronger, and the 
bottles for those which are to be brought home in spirits 
must be very capacious, and very wide in the mouth ; and 
however great may be supposed the facility of obtaining 
the requisite stock of materials when abroad, it will be 
found the more prudent course to take from homo every 
article that can be obtained there, with the exception of 
spirits, which, alas ! are but too abundant wherever what 
is called civilization has begun, or wherever the white man 
has set his foot. The dress of the entomologist under the 
vertical rays of a tropical sun, must be adapted to the heat 
lie has to bear ; and every reasonable precaution should be 
nsed against the bites of poisonous snakes, gad-flies, &c. — 
Where the heat is intense, life is no sooner extinct in an 
animal than the process of putrefaction commences, and in 
a few hours it would become a mass of corruption : it is 
therefore indispensable to empty the bodies of some of the 
larger insects, filling the ca\-ity with cotton wool, or some 
other material, soft, elastic and dry. Finally, when the 
entomologist is rewarded with abundant success, his care 
must not cease ; for the ants and while ants which abound 
in the tropics, will penetrate his store-houses and lay waste 
their contents. To guard as far as possible against such a 
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termination to bis labours and his hopes, he must have an 
abundant supply of camphor and spirits of turpentine, and 
must enclose his boxes in a tin case, so carefully fitted that 
the most minute insect will £ul to find an entrance. 

The entomologist visiting foreign countries cannot be too 
particular in recording the exact locality of each capture ; 
and in reference to this important subject, the author begs 
to be allowed to quote the following excellent observations 
by Mr. Doubleday, from the 2nd volume of the ' Entomolo- 
gical Magazine,' 

" Perhaps there is no branch of Entomology more worthy 
of attention than tlie geographical distribution of insects ; 
yet this is totally disregarded by almost every entomologist. 
He wlio carefully excludes from his collection of British 
insects every doubtful species, arranges in his exotic cabi- 
net species after species, genus after genus, without once 
thinking of indicating tlie part of the world whence they 
have been obtained ; or, if he does note this, it is in so ge- 
neral a manner that little is to be leanit from it, — a line of 
one of six diiferent colours, which serve to indicate Europe, 
Asia, New Holland, Africa, and North and South America, 
being thought abundantly sufficient. 

"In Dcjean's 'Catalogue des Col^opt^res' we certainly 
find the native country of each species pointed out rather 
more clearly ; but sometimes, even there, we are left to 
guess as to what part of a region, extending over 50° of la- 
titude, and as many of longitude, and offering, at its two 
extremities, a dificrence of 30° Fahr. of temperature, is the 
principal station of an insect. Besides this deficiency in 
exactness, there is an omission of still more consequence : 
— no notice is talcen of the range over which a species 
extends. 

" From this want of care and accuracy in pointing out 
that coimtry which is the principal station of a species, and 
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the extent of its lange over other countries, arise difficulties 
which overwhelm us in our attempts to arrive at anything 
like a correct view of the geography of insects ; and which, 
joined to our limited knowledge of extra-European species, 
forbid our speaiing with confidence on any part of this 
subject. It has been well and truly obser\'ed with regard 
to plants, by an illustrious traveller [the Baron Humboldt], 
that it is impossible to enter fully into their geography, 
unless we are thoroughly acqumnted with the distinctions, 
the characters and the names of each species. — 'Ne tamen 
obliviscare, quemadmodum Physiologia animalium sine 
Anatome esse non potest, neque Geologia sine Oryctogno- 
sia, eodem modo te Geographiam Plantarum penitus inspi- 
cere non posse, nisi Botanicas innitens, singularum specie- 
rum notas, cbaracteres, nomina accuratisdm^ dignoscas. " 

Much has been written by entomologists on the subject 
of weather, but imless we are to imagine the collector 
totally devoid of sense, we shjill scarcely suppose he will 
choose wet or windy days for the pursuit of insects on the 
wing. He will find it of much more importance to take a 
hint or two as to the time of day : early in the morning 
insects will be foimd in abundance on the foliage of trees, 
and they are then generally in a heavy or drowsy state, 
which allows of their being readily beaten into the clap- 
net : if the weather prove warm after 9 o'clock they will 
be actively running or flying, or perhaps settled on flowers; 
in either case the difficulty of capturing them is increased. 
Butterflies are on the wing firom sunrise to noon, and from 
2 o'clock till smiset; then they become drowsy and fly 
more languidly, settling repeatedly, and apparently seek- 
ing roosting-places for the nigbt. 

As to seasons for insects, little can be done in the way 
of laying down general rules. In Britain butterflies are 
abundant in May, August, and September; moths in 
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Maj, June, and October ; caterpillars in May, June, and 
September: collectors oAen speak of the spring beating 
and autumnal beating for caterpillars. Entomolo^sts will 
soon find that particular insects are attached to particular 
flowers: who has not seen the honey-bee revelling on a 
bank of thyme ? or the peacock butterfly perched on our 
commonest thistle, closing his beautifiil wings, and exhi- 
biting only their sable surlace ? 





CHAPTER IV. 



OF KILLING, SETTING, ARRANGING AND NAMING INSECTS. 



Althocgh the author is fully satisfied that insects have 
not the acute sense of pain possessed by ourselves and 
warm-blooded animals, yet he wishes to impress on the 
collector of insects, that it is unjustifiable to subject any 
animal to even the possibihty of suffering for our own gra- 
tification. Therefore let us resolve to adhere to two rules; 
Jirst, to destroy no more specimens than are really requi- 
site ; secondly, to kill them in tlie most certain and expe- 
ditious maimer : under any circumstances, the reflection 
that we have done this will be agreeable. 

Butterflies and moths require to be pinned immediately 
on being taken ; the pin is passed through the very centre 
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of the mesothorax,* or that part to which the wings are at- 
tached, the finger and thuml) of the left hand, at the same 
time, pinching the insect under the wings, A slight pinch 
kills a butterfly, but it is far otherwise with a thick-bodied 
moth ; tliese seem to possess an excess of vitality. There 
are several modes by which moths may be killed, but some 
of these are not at all times convenient ; however, it will be 
best to give them all, and ih en Uie reader may avail himself 
of one or other, according to circumstances. First, take 
tlie moth by the wings, held together over its back, and 
then dip its body suddenly in boiling water ; immediately 
on withdrawing it, it will be found that life and motion are 
completely extinct ; but the downiness of the body will 
have received an injiuy which it never effectually recovers. 
Secondlij, fix a piece of thin cork firmly at the bottom of a 
gallipot; then, having pinned the moth, as beibre describ- 
ed, through the mesothorax, slick the pin in the cork, and 
invert the gallipot in a basin of boiling water: the steam 
produces death almost instantly, and does not injure the 
pliunage of the moth. T/iirditf, having pinned the moth, 
take its body between the finger and thiimb of the left hand, 
then withdraw the pin, and having previously prepared a 
sharp-pointed piece of quill or wood, dip it in pmssic acid 
or a strong solution of oxahc acid, and introduce it into the 
aperture made by the pin ; death follows almost instantly. 
A fourth mode of killing moths as well as other insects, 
has been recorded by Mr. Stephens, in the second volume 
of the ' Entomological Magazine ; ' it is as follows : — " take 
three or four juicy leaves (the younger tlie better, with, if a 
more powerfiil effect is required, a small portion of the tip 
of the stalk) of the common laurel ; break, or cut them into 
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bnnk, entitled ' PlijEiology of Ineeols,' 
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small pieces, and crush them quickly between two stones, 
in a thm piece of paper ; screw up the produce in the lat- 
ter, with as little exposure to the air as can lie avoided, and 
fix the mass by a pin in a comer of the collecting -box, in 
which the living insects are to be previously placed ; keep 
the box closely shut, and in about five nrinutes every spe- 
cimen will have expired. It is necessary that the external 
air should be excluded, otherwise the fumes of pmssic acid 
which are evolved from the crushed leaves, will become too 
much attenuated to affect the respiratory organs of the in- 
sects, and the latter will partially revive if too speedily ex- 
posed to the vivifying influence of a purer atmosphere. I 
have tried the experiment rather extensively upon insects of 
various families ; Bombi and Helopkili die very rapidly, in 
less than two minutes, and without any struggling, as is the 
case when heat &c. is applied ; and moths, in a state of 
repose, expire without a single previous motion: conse- 
quently the process I have recommended is most admirably 
adapted for killing the larger Lepidoptcra almost immedi- 
ately upon their capture, and thus fine specimens may be 
conveyed home uninjured. I yesterday killed a gigantic 
spider in less than half a minute ; and a specimen of He- 
lops ca^rtileus, with oue or two fresh-captured Philonthi, 
at liberty in the box, were also dead when it was opened. 
I therefore strongly recommend the above process to the 
notice of the practical entomologist, as being, from its con- 
venience, better adapted for general application than any 
hitherto proposed." 

Diptera and Hymenoptera are generally best carried 
home alive in pill-boxes, vials, or quills, as recommended 
in the previous chapter; the same also with very minute 
moths : Coleopl«ra of almost every kind may be safely im- 
mersed in the vial of spirits : Orlhoptcra and Hemiptera, 
large, may be pinned ; if small, put in pill-boxes : dragon- 



2 



IK 



COLtECTION AND PRESEHVATION OF INSECTS. 



flies require to be pinned. Diptera and Hjinennptera 
should, when sufficiently large, be pinned, lite the Lepid- 
optera, through the centre of the niesothorax ; Coleoptera, 
through the right wing-case ; Orlhoptera, through the pro- 
thorax ; and Hemipteta, through the mesotliorax, generally 
in this class a trlLUigular plate : dragon-flies should be pin- 
ned in the centre betwoen the four wings. 

All insects taken home alive in pill-boxes may be killed 
thus. Open tlie lids of the boxes a very little way, just so 
as to admit the passage of air, but not the exit of the in- 
sect; then make a pile of the boxes, thus partially opened, 
on apiece of soft leather placed on a table ; invert a pmt 
basin over the boxes ; bum one or two matches under the 
basin. If the basin and boxes are placed close to the edge 
of the table, the facility of burning a match imder the basin 
is increased. The basin should be pressed down, and the 
leather precludes the ingress of fresh air and the egress of 
the sulphur- smoke ; if the toxes arc examined in a few 
minutes, the insects will be found perfectly dead. But it 
mml be bonie in mind that the fumes of sulphur have dif- 
ferent effecta on different colours ; yellow and red retain 
their brightness when submitted to it, or even acquire ad- 
ditional lustre, but bines and greens, on the contrary, are 
frequently totally destroyed. 

All Idnds of insects are killed instantaneously by immer- 
sion in boiling water ; and with the exception of Diptera 
and Lepidopt«ra, none are materially injured by the process. 
The minute insects brought home in qnills may be readily 
killed by immersing the quill in hot water, at the same time 
holding the cork between the fmger and thumb. The bee- 
tles brought home in spirits should be subjected to this 
process, first, as a cleansing and purifying operation ; se- 
condly, because the spirit appears only to stupify and de- 
prive them of motion, so that without this second killing 
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they generally revive. All insects killed in water should 
be very carefully spread on blotting paper; those largo 
enough for pinmng should be then selected, and left until 
thoroughly dried ; those which are so small as to be injured 
by a pin should be removed to a sheet of pasteboard ; each 
should be floated on a drop of water, and the water with- 
drawn by a camels' hair brush. The legs and wings usu- 
ally spread out neatly of themselves, but if they do not, a 
little assistance from the bnish will accomplish it ; the 
board should then be carefiilly put away, and the insects 
will dry in the position in which they were left, but are so 
slightly attached to the board that a touch of the pencil 
will remove them. 

A number of very small pieces of card should next be 
prepared ; they should be triangular, with one angle very 
acute; a pin should be jiassed through each, near the base; 
then with a fine bmsh touch the acute point of the card with 
clean transparent gum-water, and again moistening the 
brush take up one of the insects and place it on the gum, 
to which it will instantly adhere. All minute Hymenop- 
tera may be mounted in this way. The wings of minute 
Diptera are more difficult to deal with, being of a softer 
texture. As few of these should be mounted as possible, 
and great care should be exercised in the operation ; the 
rest of the Diptera should be pinned. The minute insects 
brought home alive in the vial may be instantly killed by 
immersing the vial in hot water, after which they may be 
mounted at any future opportunity, when more time can be 
spared for the operation : each, vial should be labelled with 
the date and place, when and where taken; and thua a 
winter's amusement may be provided. 

In setting, i. e. arranging the legs and wings of those in- 
sects sufficiently large to require pinning, there are two 
the first is to place the wings horizontally, the se- 
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cond is lo bend them so as to touch the drawer ; the first 
is the contineDlii], the second the English plan. In setting 
insects with exp&nded wings, a piece of stiff card, pinned 
ihroagh with a stout pin, sujiports the wings from below ; 
imothei fiimilaT piece is placed on the wings above ; the 
two pieces holding the wing immovably fixed, (see the fi- 
gure at the head of this chapter) : the legs are held in their 
places by a. bent pin. In Lepidoptera, Diptera, Hymen- 
optera, some Orthoptera, and in Neuroptera, the wings are 
thus spread, bnt not in Coleoptcra. In Coleoptera the ha- 
bit would generally be totally destroyed by opening and 
spreading ont the wings : insects of this class, and also ge- 
nerally tliose of the class Hemiptera, are set with the wings 
and wing-cases quietly folded in the usual position on their 
backs; the legs and antennae, however, are carefiiUy placed, 
and arranged by means of the bent pins. The bent pins 
are reduced to this more convenient shape by means of an 
instnmient somewhat resembling a pair of pliers ; it was 
invented by Mr. George Waring, of Bristol, and is now very 
commonly employed by entomologists : the old plan was, 
to fasten a foot in its place by a small card brace. 

For all the operations of preserving insects, nicely corked 
setting-boards, about a foot square, should be prepared, 
and on these all the insects should remain until perfectly 
diy and stiff; after which, if kept in a warm room, there is 
httle danger of their recei*-ing any injury. These setting- 
boards should slide into a case, one above another, to the 
number of six or seven : Uie sides of this case should be 
made of mahogany, but the back and front must be covered 
with wire-gauze, or some other material equally adapted 
for the free passage of air; a matter of very great impor- 
tance, for if insects are placed in a cabinet before they are 
thoroughly dried, ihey speedily become disfigured with 
mould, and are moreover much more liable to the attacks 
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of minute Acari &c., which much disfigure aud often to- 
tally destroy them. 

The value of a collection of insects is of course very 
much enhanced bj cxhibiling them in all their states ; this, 
however, is but little attended to. A few of our larger Le- 
pidopterous larvae have been preserved in spirits, but this 
plan obviously precludes the simultaneous exhibition of the 
larva and imago. Various other plans of preserving cater- 
pillars have been tried ; the following, recorded by Mr. 
Fennel in the 'Entomological Magazine,' appears the best. 

If the caterpillar be hairy or spiny, enlarge the posterior 
orifice, and from theuce endeavour, by gentle pressure per- 
formed with a smooth instrument, to squeeze out as much 
of the contents of the inside as possible : and while thus 
operating let the subject be laid on a sheet of blotting-pa- 
per, tliat the moisture exuded being imbibed, may be pre- 
vented fi:om wetting aud spoiling the hairs and spines. — 
This done, insert frequently fresh pieces of dry blotting- 
paper rolled round the end of a smooth piece of stick, and 
continue to do so until the dryness of the paper, when re- 
tracted, indicates that no moisture remains within. Let 
the skin be now distended into its proper shape, by means 
of a stuffing of down or other soft material, taking the pie- 
caution to guard against the attacks of destructive insects, 
by enclosing within a small quantity of camphor, cayenne 
pepper and red oxide of lead. In preserving hairless 
caterpillars, care must be taken that their colours be not 
removed by a too rough application of the absorbing in- . 
strument. The chrysalis of Lepidopterous insects is very 
readily preserved ; it requires to be left until thoroughly 
hardened ; then vitality destroyed by immersion in boiling 
water ; and when dried, it is fit for the cabinet. The ma- 
jority of Lepidoptera spin something like silk before they 
change into a chrysalis ; this is usually called a cocoon, 
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and ihe shape in which it is formed, its texture, its degree 
of compactness, and finally, its siluation, whether on pal- 
ings and tninka of trees, amid the leaves of trees, or among 
leaves fallen to the ground, often afford the characters by 
which entomologists have distinguished one group irom 
another, and can never fail to excite our admiration at 
the immense diversity exhibited in the mode in which the 
continuation of each species is infallibly provided for. 

Cabinets. — A well-made cabinet is of the greatest impor- 
tance, and is not to be obtained without some difficulty : 
every cabinet-maker will at once take your order, but what 
is called tradesman-like acumen will prevent his doing you 
justice. Many parts of the cabinet are not visible from the 
exterior, and it is almost impossible lo persuade a trades- 
man to use good and seasoned wood for those parts which 
are not exposed to sight ; it is therefore absolutely neces- 
sary to inspect the work while in progress, to examine the 
wood, and ascertain that it is thoroughly seasoned; if the 
wood retains any sap it is of no use, as it invariably warps 
and thus prevents the drawers irora moving, and tlie cabi- 
net becomes useless. Nodiing but the best mahogany 
must be used ; a great variety of wood has been tried, par- 
ticularly a kind of resinous cedar, which has a colour and 
grain much resembling mahogany, but which is far worse 
for cabinets than the most resinous deal ; after the cabinet 
has been a short time built, it will become saturated with 
resin, and all the insects it contains will be speedily spoil- 
ed. Other cheap woods are also much in use, and are ve- 
neered in front with mahogany, and the parts which are 
exposed on taking out a drawer are smeared over with a 
brownish composition to keep up the deception. 

A cabinet should consist of two tiers of drawers, fifteen 
or twenty in each tier: if the number he fifteen only, there 
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is abundance of room for a book-case to stand above tbem, 
which is not only convenient, but has an agreeable effect 
The drawers should be enclosed in front by two folding 
doors, all the edges of which must be carefiilly covered 
with velvet; by this precaution dust is effectually excluded. 
Each drawer should be from fifteen to eighteen inches 
square, and two or two and a half inches deep ; the smaller 
size ia sufficient for British insects, the larger for tropical 
or extra-European. Each drawer should be covered with 
thin slices of very soft cork ; these slices are glued toge- 
ther at the edges, and fastened to the bottom of the drawer 
by small tacks and glue, the tacks, or rather brads, being 
without heads. When the cork is secured its surface must 
be made perfectly smooth by rubbing it with piunice- stone, 
and the whole is then neatly covered with white paper, the 
paper being pasted on the cork. It will be found that the 
cork admits the pin on which an insect is placed, to pass 
into it with the greatest facility, and yet is sufficiently elas- 
tic to retain it steadily in its place. The sides of the draw- 
ers must be double, leaving a vacant space for powdered 
camphor, a substance that serves to preserve all specimens 
of Katural History from the attacks of moths, mites, &c., 
which would otherwise find their way in, and cause rapid 
devastation. The drawer is covered by a pane of the best 
flatted glass, carefully fixed with putty in a square frame, 
and the frame is nicely fitted to the drawer, thus ensuring 
the exclusion of any dust that may have passed the folding 
doors. 

Before placing insects in a cabinet, it is usual to rule the 
paper at the bottom of the drawers with ink or pencil lines, 
thus providing for the arrangement of the insects in paral- 
lel columns, of a width varied in proportion In the size of 
the insects. In the first edition of the ' Grammar of Ento- 
mology,' the author recommended this plan, but he has 
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subsequcDtlj found it a matter of convenience to omit the 
lines altogether; lie thinks the drawers are nealier without 
them, and moreover, on occasionally re-arranging a collec- 
tion, and, as it increases, this is absolutely necessair, the 
lines of a former ruling require to be obliterated and others 
introduced, a task which occasions great trouble and loss 
of Lime. 

Mr. Stephens has, with great labour and assidui^, com- 
piled 'A Systematic Catalogue of British Insects,^ including 
all the species which have been ascertained to be natives 
of this country ; this catalogue is almost universally em- 
ployed fgr the arrangement of British insects, and will be 
found very useful to the young entomologist, who must how- 
ever be cautioned ag^nst using or noticing names which 
have no reference to a description attached to them, as such 
names will never be adopted by scientific men; those names 
only have a claim on our notice, under which insects or 
other animals have been actually described and published: 
and it is very doubtful whether any names be really admis- 
sible until descriptions of the indi\'iduals to which they 
refer have been published in Latin, which is considered 
peculiarly the language of science. Mr. Stephens has 
published a synopsis of his Catalogue in a smaller form, 
and printed on one side only, so that the names may be cut 
out and used for labelling cabinets. This plan eaves much 
trouble, and gives a neat and finished appearance to a ca- 
binet ; each name is a distinct label, and should be pinned 
in the drawer, the generic name, printed in capital letters, 
being placed at the head of the genus, and the specific 
names in small letters below the species. Attached to the 
name is the initial or part of the name of the author who 
gave it; thus SPHINX, L., or SPHINX, IJn., signifies 
that Linneus gave the name of Sphinx. 

Lepidoptera should be placed with extended wings, fol- 



J 



lowing each other in a line of three, four or more, if a 
variable species ; the upper specimens should be males, 
the lower females. Diptcra, Hymenoptera, and Neurop- 
tera should be arranged in the same way. Colcoptera 
should be placed m rows, three abreast; the upper three 
males, the lower three females. All these should have 
closed wings, as tlie under wings are not at present em- 
ployed for any scientific purpose, neither do they in any 
way add to the beauty or neatness of a collection. Or- 
thoptera should be placed three males and three females 
abreast, as the Coleoptera, and then a single open-winged 
specimen below them : the same plan should be adopted 
with the Hemiptera. 

Preserved insects should be kept perfectly diy. They 
are subject to three very annoying casualties, which it 
must be the constant study of the entomologist to coun- 
teract ; these are destruction by mites, &c., mouldinesa, 
and greasiness. Destruction by mites, the larvas of Der- 
mestites, Ptinites, and Tincites, is very much avoided by 
attending to three rules : put every specimen into the 
drawers perfectly dry ; never leave the glass off; and keep 
a good supply of camphor always in the drawer. Either 
of these depredators makes its presence instantly known by 
an appearance of dust below the specimen attacked. The 
beat way on discovering this, is to take out the insect, and 
if a beetle, to dip it instantly in boiling water; tlien, aiter 
thoroughly drying it, return it to its place. If any other 
insect, baking in a moderately hot oven will be found an 
effectual cure. 

Mouldiness is completely remedied in beetles by immer- 
sion in boiling water, and after brushing them with a 
camel's hair pencil, drying them thoroughly, and returning 
them to their places ; in other insects, spirits of wine care- 
fully applied with a camel's hair pencil efi'ects a cure. 
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GreasiDcss is a constant cause of trouble with insects, 
particularly moths. Commencing in the body, it gradually 
spreads until the whole moth looks as though it bad been 
dipped in oil; from the iDsects the oil runs down on the 
drawer below it, soiling the paper, and spoiling the ap- 
pearance of the collection. No preventive to this is known, 
but a greasy insect may be restored by immersing it in 
naphtha, or essential oil of petroleum, and allowing the 
oil to evaporate before the insect is returned to its place. 



Of Entomological Books. — As the author intends this 
for an introductory work on Entomology, and has done his 
beat to make it as complete as he was able, it would be but 
a poor compliment to his readers, after giving them so 
much trouble, were he to tell lliera of the necessity of 
buying other introductions. Works descriptive of species, 
will, however, be found highly essential, and the author 
will give a list of all the British ones with which he is ac- 
quainted, and such foreign ones as he considers to be pecu- 
liarly useful ; he will arrange the books in the same order 
in which insects are classified at page 76. 

Lepidoptera. — 1. British Lepidoptera (' Lepidoptera Bri- 
tannica'), by Adrian Hardy Ilaworth, 1803, et seq., being 
published in foiu- parts. One volume, pp. 386, without 
plates. This work is written in Latin ; it contains concise 
and accurate descriptions of the British Lepidoptera, 
known at the time the author wrote. 2. 'Illustrations of 
British Entomology,' Part Haustellata, by James Francis 
Stephens. Four volumes, with numerous plates. This 
work is written in English ; it contains descriptions of 
all the known British Lepidoptera. 3. 'Conspectus of But- 
terflies and Moths,' by James Bennie. One volume, no 
plates. This work is written in EngHsh, and contains 
descriptions of nearly all the Britisli Lepidoptera. 
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Diptera. — ' Systematic Description of ihc European Two- 
winged Insects,' by J. W. Meigen. In six volumes, with 
numerous plates. A short Latin description of each insect 
is given; the remainder of lie work is in Gorman. Nearly 
all the British species are described. 

Hymenoptera. — 1 . Natural History of Ants, and a collec- 
tion of Memoirs and Observations on Bees, by P. A. La- 
treille, in one volume. This work is written in French. It 
contains descriptions of all the Ants {or nearly so) inhabi- 
ting this country. 2, 'An Essay on the Indigenous Fosso- 
rial Hymenoptera ; comprising a description of all the 
British Species of Sand-wasps,' by W. E. Shuckard. 3. 
'Systema Piezatorum,' by J, C. Fabricius, One volume, 
written in Latin. Since this work was published, much 
knowledge has been gained concerning the insects which 
it describes, 4. Monograph of the Bees of England 
(' Monograph! a Apum Anglia;'), by William Kirby, in two 
volumes, with plates. This work is written in Latin, and 
is one of the most perfect entomological works any country 
has yet produced. Modem discoveries have, however, 
added some facts concerning identity of species. 5. 'Es- 
say on Parasitic Hymenoptera,' by A. H. Haliday, pub- 
lished in the Entomological Magazine. 6. Monograph of 
Chalciditcs (' Monographia Chalciditum '), by Francis Wal- 
ker, published in the Entomological Magazine, vol. i. pp. 
12,116, 367, 455; vol. ii. pp. 148, 286, 340, and concluded 
as a separate work : this most laborious monograph con- 
tains descriptions of every British species. 7. Article 
' Insecta,' by Wilham Elford Leach, published in the Edin- 
burgh Encyclopaedia, vol. ix, p. 142. Three British genera 
and species described. 8. European Ichneumonology, 
('Ichneumonologia Europtea'), by J. L. C. Gravenhorst, 
three volumes, written in Latin. An excellent and most la- 
borious work- 9. Monographof the Tenthredoes( 'Mono- 
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graphia Tenthredinetarum'), by Le Pelletier de Saint-Far- 
geau, one small volume, wrilten in Latin. Most of the 
British species are very clearly described in this work. It 
may here be observed, tbat we have no general work on 
Hymenoptera. 

Coleoptera. — 1. British Entomology, ('Entomologia 
Britannica'), vol. i., Coleoptera, by Thomas Marsham, 
(wiitten in Latin), one volume, without plates ; a most in- 
valuable book, on account of the neatness and scientific 
accuracy of the specific de:scriptions. 2. 'Illustrations of 
British Entomology,' Part Mandibiilata ; written in Eng- 
lish, with a short Latin specific description of each spe- 
cies. Five volumes, with Dumerous plates. This work 
contains descriptions of all the known British Coleoptera. 

3. 'Manual of British Beetles,' by J. F. Stephens, one vo- 
lume, containing short descriptions of all.the British species. 

4. ' British Coleoptera Delineated,' consisting of figures of 
all the genera of British Beetles, drawn in outline by W. 
Spiy, edited by W. E. Shuckard. One species of each 
genius is figured and described. 

Orthoptera. — ' Illustration.s of British Entomology,' Part 
Mandibulata, written in English, with a short Latin descrip- 
tion of each species. This work contains descriptions of 
all our British species. 

Hemiptera. — There is no work containing arranged de- 
scriptions of the British species. 

Neuroptera. — 1. 'Illustrations of British Entomology,' 
Part Mandibulata ; written in English, with a short Latin 
description of each species. Tliis work contains descrip- 
tions of all our British species. 2. Memoir on the Larva of 
Nemoura, by F. J. Pictet, published in the Annals of the 
Natural Sciences, vol. xxvi. p. 369 ; and of Peria, vol. 
xxviii. p. 44. Both these memoirs are wrilten in French. 
3. 'Description of some Nondescript Species of May-flies 
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of Anglers,' by John Curtis, published in the London and 
Edinburgh Philosophical Magazine, vol. iv. 4. Re- 
searches into the History and Anatomy of the Phryganiles, 
('Recherches pour servir k I'Histoire et a I'Anatoniie des 
Phryganides'), by Francois Jules Piclet; one volume, 20 
plates : a work of very great research and extraordinary 
merit. 5. Monograph of the European Dragon-flies, 
('Monographia Libellularum Europasarum'), by P. L. 
Vander Linden, 42 jiages, w-ithout plates. This little work 
is written in Latin, and is very complete and excellent of 
its kind. 6. Entomological Hours, ('HorfeEntomologicse'), 
by Toussaint de Charpentier, one vol. 4to.,with plates. In 
this work the species of the genus Libellula are accu- 
rately described in Latin. 7. ' Synonymy of the Pcrlites, 
together with brief descriptions of the old, and of a few 
new species,' by Edward Newman, published in vol. iii. 
of the Magazine of Natural History. 



Of Investigating Insects. — Having pointed out the best 
mode by which a collection may be made, and the books 
which will be most useful in naming it, it remains that 
we add a few words on the application of objects to de- 
scriptions, and descriptions to objects. 

Character in insects is the variation in the mode or 
measure of development of any integral portion of either 
system of organs. Those characters are the best which 
are founded on such portions of a system of organs as are 
njOBt readily observed ; the organs of support afford these. 
It would be a work of insuperable difficulty had we to 
examine the interior of an insect to decide its species. All 
animals have a tendency to vary in those parts of the body 
which are the most remote from tlie centre : the extremi- 
ties in quadrupeds, or in birds, afford us the best charac- 
ters on this ground. Take a lobster, a prawn, a shrimp, 
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and a crayfish ; spread them on a aclting board, you will 
find ihe oxtieme poinUi, the tail, toes and antennae, display 
the difierences : so, in insectB, lake the extremities. The 
extremities of an insect are the wings, the tarsi, the head ; 
and these afibrd abundant characters. First, take the most 
obvious parts, the parts most easily obsen-ed ; then consult 
the more concealed parts, aa the mouth ; but even in the 
mouth try the palpi before the jaw or the lip fi-om which 
they rise. 

In investigating insects, a good glass is a matter of great 
importance ; and here I cannot resist the pleasure it will 
give me most heartily to recommend Messrs. Bentley and 
Chant, of King's Head Court, St. Martin's-le -Grand. Being 
themselves good entomologists, they know exactly what 
entomologists require, and take every pains to supply it. 

The knowledge of the principal orders of insects is very 
soon acquired ; many we have known fi^m our childhood 
upwards, as butterflies (PapilioHties,) or crickets {Aclte- 
tites). It is the safest plan to begin with large well-known 
groups first ; the knowledge of a few of these leads us to 
desire an acquaintance with the rest. 

After the orders are pretty well known, the study of spe- 
cies must be begun ; for it is a remarkable fact, which the 
author cannot explain, that classes, orders and species, 
are much more readily ascertained, and much more obvious 
to the casual observer, than the intermediate divisions of 
stirpes, families and genera. It may also be observed, 
that in general, even with scientific investigators, there is 
less doubt as to the limits of classes, orders and species, 
than those of tho other divisions. Genera are the most 
difficult groups to make out; they depend almost entirely on 
artificial characters, and their hmits have never been agreed 
on by any two of tlie numerous writers on entomology. 

Most descriptions are written in Latin, or a language 
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intended for Latioj many words used are peculiar to Ento- 
mology, and these the author will cndcavoiu- to explain 
in the following pages ; other words are purely English, 
with what is supposed to be a Latin termination added. 
Examples of this : — setaceous is latinized seiacetts: gross 
is ffrossits; expansion is expansio; rudimental is rudi- 
mentalis; peiiolate is petiotatus; brown is brunneus; 
grey iR griseus ! bronze is brometts ; anterior is anterior. 
Many Latin words are altered to make opposites ; margi- 
natiis signifies having a margin; and to describe an object 
that has no margin, the word immarginaius is made; 
words or names are often latinized by the simple addi- 
tion of us or Mm. All these are to be considered errors; 
but we must bow in some degree to usage by adopting 
errors. Still we should be ca.reful not to enlarge the list; 
and in describing, we must avoid obvious incongruities, 
and not describe in Latin williout some knowledge of 
that language in its unadulterated state. Reading Latin 
is a very different matter from writing it ; and the author 
has endeavoured so to explain the technical tenns, that 
the reader may underetand almost any Latin description 
he may meet with, by occasionally consulting a Latin dic- 
tionarj'. 

Those who are desirous of obtaining a knowledge of 
foreign insects will find great advantage from studying the 
collection in the British Museum ; and it is with great plea- 
sure the author bears witness, not only to the readiness of the 
officers of that establishment to afford every facility to 
those who are desirous of consulting the collections with a 
scientific object, but to the rapid progress which is now 
making in the Entomological department, of which he ia 
competent to form a more correct opinion tlian of either of 
the others : this change is in great measure attributable to 
the zeal, industry and abihty of Mr. Adam White, a junior 
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officer. It is however but juBliee to obseire tbat a mmiltir 
spirit of improvement is obvious in the other branches of 
Natural History, and that the entire eEtahlishment is rapidly 
becoming an honour to the country in which we live. 
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BOOK III. 

PHYSIOLOGY OR ANATOMY OF INSECTS. 



To trace in Nature's most minute design 
The signature and stamp of power divine ; 
Contrivance intricate expressed with ease, 
Where unassisted sight no beauty sees ; 
The shapely limb, the lubricated joint. 
Within the small dimensions of a point, 
Muscle and nerve miraculously spun, — 
His mighty work, who speaks, and it is done. 

COWPEB. 
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CHAPTER I. 



OF THE ORGANS OF SUPPORT, OR SKELETON. 



J? HE Physiology of Insects is tlie account of how they are 
made : there are in every animal four essential elements, — 
matter^ molion, sentation, and mind. 

Matter is inert — it does not move by its own powers ; it 
is tangible — the touch ascertains that it resists : matter in 
animals lias various degrees of consistency ; convenience, 
however, has suggested its division into solid and fluid. 
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Matter, ctiefly in its solid form, is the element of which the 
systems of organs are composed ; and organs are the in- 
slmnients by ^liich functions are performed : in all animals 
there are seven systems of organs to perform seven series 
of Junctions. The seven systems of organs and their 
respective fiinclions are these: — bones, (ot support; mus- 
cles, for motion ; air-tubes, for respiration ; blood-vessels, 
for circulation ; alimentary canal for digestion : nerves, 
for sensation ; and the organs of the sexes, for reproduc- 
tion. The 0uids in insects are blood and various secre- 
tions : the blood is supplied by nutriment transmitted from 
the alimentary canal : the solid parts are renewed by secre- 
tions from the blood. 

Motion, in the animal fraTnej is of two kinds ; dominant 
motion, which acknowledges not Uie antliority of the mind ; 
for instance, circulation of the blood : and subservient 
motion, which operates only in accordance with the behests 
of mind. 

Sensation is the ultimate power of matter so perfected 
as to take cognizance of facts beyond the limits of the body : 
sensation is of two kinds ; that derived from external ob- 
jects, which appears the aim of animal life, and conduces 
to its maintenance, and that which conveys information from 
matter to mind, and behest ftom mind to matter. 

Mind is the commanding element; the other elements 
in acting obey it, but in existence and characters are inde- 
pendent of it : no powers of mind can prevent the exist- 
ence, or change the characters of matter, motion, or sensa- 
tion : mind argues, then commands ; it takes cognizance 
of causes, and provides for consequent effects, before the 
other elements can obey its behests. The great powers of 
mind are speculation and retention : speculation is the 
power which supposes an event that has not yet occurred ; 
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sndretentionis the power ofpresen-ing an image left on the 
mind by an event that has occurred. Of tho connexion of 
mind with iJie organs which it commandB we know nothing ; 
mind itself is only known by its effects : its commands 
are carried by the nerves ; a fact ascertained by separating 
a nerve ; after which separation, the mind no longer con- 
trols the parts to which that nerve extended its branches. 

The physiology of insects is, however, properly confined 
to the description of their systems of organs, and to the 
fimctions which these organs perform : therefore, excepting 
as connected with the organs, no further notice will be taken 
of any other element than matter. 

With regard to the anatomical nomenclatiu-e employed 
in the following pages, it will be, perhaps, advisable to 
make one or two obGervations. The author has studiously 
guarded ag^st the admission of those terms which are of 
recent date, and seem invented without any other object 
than that of caprice : in every instance he goes back to the 
earliest name of which the meaning is clearly defined : he 
has invented no name except for parts which he found 
totally nameless. The authorities for the nomenclature of 
the external or osseous parts of insects, are Fabricius, Sa- 
vigny, Audouin, and Straus- Durckheim. The labours of 
Tabricins and Savigny have been noticed with tolerable 
accuracy in Kirby and Spence's ' Introduction to Ento- 
mology'; those of Audouin with more skill by Mr. Mac- 
Leay, in the 'Zoological Journal'; and those of Straus 
by Mr, Doubleday, in the 'Entomological Magazine.' 
The author of this work has attempted to buUd a uniform 
anatomical nomenclature on his own observations, seeking 
amid these learned authors for the prior name given to 
each part : a portion of tlie result was published in the 
'Entomological Magazine' under the title of Osteology of 
Insects, but the subject not being adapted to the taste of 
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the Entomologists of this conntry, it was abandoned. The 
terms now used are in accordance with those employed in 
the essay in question. 

The chapter terminating the history of insects, and treat- 
ing of their traDsformations, may perhaps be more strictly 
applicable to the present branch of the subject; but the 
author trusts that those graver and more scientific pages will 
serve, in some measure, to explain the changes previously 
described, and lead the enquiring mind to seek further 
information on the highly interesting subject of insect 
physiology. In the chapter in question it has been ex- 
plained that insects, instead of an internal framework of 
hones supporting the softer parts, have their external skin 
or covering indurated, incraasated, ossified, invested with 
powers possessed by a skeleton or fi'amework of bones, 
and fulfilling the very offices for which such a finmework 
ia designed, namely, supporting the softer parts, and afford- 
ing points of attachment for the muscles. This indurated 
akin envelopes the animal in the manner of a suit of ar- 
mour, enclosing and protecting from injury those parts 
which are softer and more immediately connected with 
vitality: in its composition this skeleton possesses more or 
less of the elements found in the bones of vertebrated 
animals. 

In order to admit of perfect freedom in the performance 
of those numerous acts in which an insect's life is passed, 
it is essential that this bony covering should be possessed 
of the power of turning to the right or left, upwards or 
downwards ; otherwise constant difficulty must occur. To 
accomplish this, the body, which is very long in proportion 
to its breadlb, is divided into thirteen segments, the inter- 
stices between these being filled up by a softer and more 
flexible portion of the same skin. This division of the 
body into segments is exhibited very clearly in the earlier 
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stages of an insect's life, and we sec it much more dis- 
IJnctly in a larva than in a perfect insect ; and here it will 
be proper to observe, that the skin or covering ao. 

which has subsequently lo become so corneous ^ _j- ~\ 
and solid that the term skin seems almost theo- ^^^^~~^ 

retical, is generally in larvEe, thin, soft and flex- ^ , 

ible, in an equal degree with that of animals f^^^ 

poesesEing the more obvious support of an inter- j^ -. 

nal skeleton. The figure in the margin is in- _^-— — 
tended to show the segments in the larva of a 

large beetle, each separated from its neighbours ° i ' 

in order that the division may be more clearly **- [ _.~} 

esemplifled. In the caterpillar of the emperor i 1 

moth, at page 130, the same segmental division 

is equally manifest, with the exception that the ^ i ^J 

segments are there represented united, as in a ^^- f j 
state of nature. The caterpillar of the spurge y— ^^ 
hawk-moth, at page 90, is another exemplifi- 
cation of the same structure, the divisions being 
less manifest, but still to be traced ; the thirteenth segment, 
or that posterior to the horn, being the only one not distinct- 
ly defined. See also tlie larva of the cricket, at page 73 ; of 
the sexton beetle, at page 53 ; of the bee, at page 40, &c. 
In examining larva;, the young entomologist should pay 
particular attention to certain prehensile appendages erro- 
neously called leifs, and more correctly false legs: the 
absence, presence, number and situation of these, has 
been so correctly observed by entomological writers, that 
the genus of a moth or saw-fly may frequently be correctly 
given by a careful inspection of its larva. In the figure 
of the privet hawk-moth, at page 82, these false legs alone 
are used to hold it to the twig on which it is standing, the 
six real legs being unemployed: this is the usual and 
natural position of the insect when at rest : when eating 
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or crawling the aix true legs are brought into action, 
clasping or embracing the twig, as shown in the figure of 
the spurge hawk-moth caterpillar, at page 90. 

It is not, however, in caterpillars that the entomologist 
will find this division into segments of the greatest impor- 
tance : in the perfect insect the modification of these seg- 
ments, and the appendages which ihey bear, supphes the 
only means by which groiips of insects, and even individual 
species, can be dislingiiiahed irom each other. The most 
simple form of a perfect insect will be.st ex- 
hibit the existence of these segments. In the 
giant Pkanma, or walking siick as it has 
been termed, — a large and singular insect, 
inhabiting Brazil and other hot cHmates, — the 
division into segments is not only more ob- 
vious, but firom the entire absence of wings 
more satisfactorily defined than in any infiect 
inhabiting this country ; the author has there- 
fore selected it to show the thirteen segments 
in what may be termed their most simple form. 
In this, as in the preceding figure, each seg- 
ment is separated from its neighbours, and it 
will be observed that the 1st, 2nd, 3rd, and 4th, 
bear, each of them, an appendage on each 
T —a side, a, i, u, y, making four pairs of appen- 

■ dages ; those on the first segment are antennas ; 

Phasnia. ^^^ remainder are legs. These animals crawl 
on the ground or on trees, feeding on leaves, &c., and so 
much resemble dried sticks or living twigs, as to deceive 
the birds, which would otherwise prey on them. 

Very similar in form and appearance to Phasma is 
another large and very singular group of insects, called 
Mantis or walking leaves, and these are usually provided 
with wings or additional appendages attached to the third 



m 
.-a 

•-0 

o — a 



OP THE SKELETON. 



i^r\j 



and fourth segments, e, o, and thus we have before us all 
the organs of locomotion possessed by msecta. Although 
BO nearly resembling Phanma in a]}pearance, 
the species of Afan^ut are totally diScTent from 
them in mode of life ; feeding on Uving in- 
sects, and displaying great savageness and 
cruelly of disposition, fighting each other 
with the most determined courage and fero- 
city, and using their fore legs, which are 
peculiarly constnicled for the purpose, as 
weapons of offence : this employment of tlie 
fore legs renders it essential that they should 
possess greater muscular power than those of 
the quiet Phasma, and if we compare the size 
of the second segment in these two insects, 
we can scarcely fail being struck with the 
difference which they exhibit 

By examining the Alaiitis it will be seen 
that the posterior edge of each segment after 
the fourth, protrudes over the anterior edge 
of the following segment, thus the alternation 
of flexible and inflexible portions of the skin allows not 
merely a free motion to the right or left, upwards or down- 
wards, but of increase or decrease in length, at the plea- 
sure of the insect: contraction is performed by the 
segments being drawn one within another, and elongation 
by extending and separating the rings : this action, which 
is very observable in the bodies of the wasp or honey bee, 
is represented by the shding of the tubes of a telescope. 

The names of the thirteen segments of insects, and the 
limbs which they bear, are as follow ; and in the figures 
which the author has drawn to illustrate the subject, similar 
references are invariably used, a plan which wU] be found 
to save much trouble, as all confiision is thus ax-oidcd. 
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1. Caput or head A — B 

2. Prothorax C—D 

3. Mesolhoras E—F 

4. Melathorax G — H 

5. Propodeon - I— J 

6. Podeon K—L 

7. Metapodeoa M—N 

8. Ocloon 0—P 

Q. EnDBton Q— fl 

!0. Decaton S—T 

IJ. Protelnra U— F 

12. Paralelum W—X 

3. Telum V— Z 

Propedesoi fore lege a 

Pruals m fore wings e 

Uesnpcdes or middle legs i 

MetaliB or hind wings o 

Metapedes or hind legs u 

Antenute y 

In each of the segments the Roman capital letter refers 
to the upper surface, and the Italic letter to the lower. 
With the exception of the first the segments have no 
English names, the Latin ones are therefore universally 
employed, and this is preferable to burthening the mind 
with two names for the same part. 

The first segment is the head; it consists of a skull in 
which are situated two feelers or antenniB, two eyes and a 
mouth, and fiequently three additional eyes or ocelli. Tlie 
use of eyes and mouth are too obvious to require comment, 
but that of the feelers is not fully known j it is very cer- 
tain that in the majority of insects tliey are organs of 
touch, but in some large tribes, for instance the moths, 
we never see them used for such a purpose, and yet their 
very perfect organization in this tribe would lead us to 
believe that they answer some important purpose in the 
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life of the animal. The only rational suggestion on the 
subject is, that in addition to the sense of touch, they are 
either endowed with another sense of which we are igno- 
rant, or with the sense of smell ; the latter is rendered 
more prohable from their situation between the eyes and 
mouth, and almost close to the latter : this in rertebrate 
animals may be considered the usual site of the nostrils. 
Professor Rennie considered the antennae to he the organs 
of heajing, and called them ears without hesitation; his 
theory has been embraced by two subsequent writers, a Mr. 
Clarke, of Birmingham,* and Mr. Newport, of London,+ 
but these writers have not adduced any fact either in the 
structure of antennae, or the mode of using them, that at all 
bears out this view of the subject. It is very certain that 
their general office is that of iactors, and if we seek to add 
other powers we should be careful to ascertain that theji 
structure is adapted to the office we wish to assign them, for 
each organ is found by anatomists to be admirably fitted 
for the functions it has to perform, and the form and solidity 
of the antennEB precludes the possibility of their conveying 
sound. 

The second segment is the prothorax ; it is very large 
in the common cockchafer, and indeed in all beetles, and 
in this class appears to receive the head as in an excava- 
tion or cup : in a locust or cricket it is equally large, but 
in a butterfly, y, or bee, it is narrow, and scarcely percep- 
tible : in bees, and most Hymenopterous insects, consid- 
erable doubt has been expressed by entomologists as to its 
extent, and much discussion has taken place on tlie ques- 
tion, wiiicb however is of interest only to those who wish 
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BcientifiGally to investigate the subject, and is very unim- 
portant in acquiring agencral knowledge of the structure of 
insects. The prothorax bears a i»air of legs, which are 
called fore legs at propedes: they are attached to its infe- 
rior surface, and are so articulated to the prolhorax as to 
possess the most perfect freedom in all their movements. 
The articulation also of the head and prolhorax. is one 
which permits the head to move with freedom in every 
direction. 

The third segment is the mesothorax ; it is that large 
and prominent part so conspicuous in butterflies, bees, and 
flies : in beetles and the locust it is comparatively a narrow 
segment, and is so articulated with the protliorax as to 
allow that segment less freedom of motion than is possessed 
by the head, yet in beetles it moves with very great facility 
compared with that possessed by the following segments. 
The meaolhorax bears two wings, one of which is attached 
to each side of it ; these arc called fore wings, proalie : 
and two legs attached to its inferior surfiice ; these are 
called middle legs, mesopedes, and have equal freedom with 
those of the prolhorax. 

The fourth segment is called the metathorax ; it is small 
in butterflies, flies, bees, the hornet and the Sphex, but 
large in beetles and the locust ; it is very rarely so con- 
spicuous in any insect as the prolhorax in beetles and the 
locust, or the mesolhorax in the hornet or Sphex. The 
metatkorax bears two wings; one of these is attached to 
each side ; these are called the hind wings, metaliB : and 
two legs attached to its inferior surface ; these are called 
the hind legs, metapedes. 

The order of these four segments, and the names and 
position of tlie limbs which they bear, — the antenuEe, 
wings, and legs, — should be thoroughly impressed on the 
memory; notwithstandiug the immense variety and confii- 
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sion which prevails in anatomical nomenclatiire, there is 
no entomologist of moderate information but would at 
once understand the nomenclature here employed, for 
other names have seldom been adopted by any one but 
their inventor, and thus have never obtained the sanction 
of usage. The possession of one mouth, two eyes, four 
wings, and six legs, will at all times distinguish an animal 
as being properly and strictly an insect ; and the segments 
on which these parts are respectively situated are invari- 
ably the same. The possession of a greater or lessor 
number of antenna, mouths, wings or legs, would at once 
indicate that an animal belonged to some other division, 
except in a few instances where wings are wanting, as in 
some species of Phasma, and the connexion of these with 
insects is clearly proved by the occiirrence of numerous 
closely allied species which invariably possess wings. It 
may not be amiss here to repeat that insects form a portion 
of a larger group of animals, to all of which the external 
skeleton is a character in common. 

The fifth segment is the jtropodeoii ; it is generally of 
less size than either of the three preceding segments, and 
is frequently so closely united to the metathorax as to be 
distinguished from it only by a sutural line. The propo- 
deon and following segments never bear limbs of any 
kind, whether wings or legs. Here it roust be observed 
that the 2nd, 3rd, 4tli, and 5lh segments, are so closely 
united in Hymenopterous insects, that it is a matter of 
some difficulty to trace their divisions. In tlie locust, 
which is acknowledged by all entomologists to belong 
to the same class as the Phasma and Maiilis, the third 
and fourth segments, instead of being distinct and sepa- 
rate as in those insects, are become as it were mixed, 
and their limits undefined, and were we unassisted by 
the presence of wings and logs, it would be next to 
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impossible to determine the commeQcemeDt or tenniDatioD 
of either of these segments. The space intervening be- 
tween the prolhorax, C — D, and the 
podeon, K — L, is so intersected with 
_ ^ lines, and so complicated in its struc- 
ture, that it seems almost impossible to 
~^ apply to it any nomenclature of pai-ts 
that shall correspond with that used 
■ either for Coleoptera or Hymenoptera. 
It fortunately happens that the nomen- 
clature of these parts is not particularly 
' essential in descriptions of the locusts, 
the form of the prothorax being taken 
as a better guide to the discrimination 
_j. of genera and species. To return to 
-y the propodeon, we find that this and the 
-X following segments never bear organs 
~^ of locomotion of either kind. Thepro- 
ixKHui. podeon of the Phasina and ManiU is a 

distinct, perfect segment, but in the lo- 
cust it appears to possess a dorsal or upper surface only ; 
the tmder surface of the podeon, L, apparently tmiting with 
the under surface of the metathorax, H. The propodeon 
appears more essentially connected with the preceding 
than following segment, for if a locust which has long 
been preserved in a cabinet, and has become dry and 
brittle, be broken in two, the propodeon will rather remain 
with the anterior than the posterior half, the fracture 

I usually taking place at the line between I and K. 
The sixth segment, po(/eo» oi peduncle, is usually much 
smaller than either of the preceding, although not mate- 
rially so in the insects which have been chosen as illus- 
trations ; in the locust particularly it is a large and robust 
segment, exceeding in size the propodeon as well as tlie 
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segments which succeed it. In many tribes, as Ihe Sphe.r, 
it is 90 exceediDgly slender and thread-like, that the insect 
is divided into two large incrassated mass- 
es, vulgarly known by the name of thorax 
and abdomen : the upper or thoracical mass 
is composed of the four segments aheady 
described, the alternate ones being shaded 
in the figure in order more distinctly to 
show the Umits of each. From this ap- 
pearance the terms entomos, itiseclum, in- 
secle, insect, &c., have arisen. The Sphex 
figured in the margin, the Ichneumon at 
page 8, the breeze fly at page 25, the com- 
mon wasp, honey-bee, butterfly, hoiise fly, and multitudes 
of other insects, are famihar illustrations of this insected 
appearance, and may be aptly designated pedunculated 
insects. In all these instances the podeon is so articulated 
to the propodeon as to possess great freedom of motion ; 
in beetles, the Phasma, Mantis, locust, &c., in which it is 
not materially less than the propodeon, it possesses on the 
contrary, but little power of motion. 

The abdominal segments, formingthe second incrassated 
mass, possess few characters of interest comparable to that 
of those which precede. The seventh segment, or meta- 
podeon, in pedunculated insects is very small at its union 
with the podeon, and very large at its union with the fol- 
lowing segment ; in other insects it is of uniform size. 
The eighth segment, octoon, in the pedunculated insects is 
the largest segment, with the exception of the mesolkorax; 
in some of the wasps, and the smaller Ichneumones, it is 
larger than the whole of the five following segments, which 
are not uniiequently concealed within it. The ninth seg- 
ment, ennaton, tenth segment, decaton, and eleventh seg- 
protelum, gradually decrease in size, and arc 
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frequently retractile, each witliiii the one preceding it. 
The twelfth segment, paraiehim, is still smaller: in the 
females of all bees, wasps, and other slinging insects, it is 
the last segment, the ielum not being present in its usual 
form. The thirteenth, ielum or last segment, is usually 
the smallest of ihem all ; it is often conical and pointed : 
in tlie females of bees, wasps, &c., it is wanting, and its 
place supplied by a sting. 

Each of these segments has an upper or dorsal surface, 
also called natnm or scutum — the former is the more com- 
mon but less appropriate term, — an under surface or ster- 
Jium, and two lateral surfaces or pieitra ; these parts, lite 
the legs, tate their names from the segment to which they 
belong, and those segments only which bear the legs are 
usually examined for distinctive characters ; the prothorax 
has a pTonotum, pro&ternum, and two propleiira : the 
mesothorax has a mesonotunit mesosiermtm, and two meso- 
pleura: and the metathorax has a wetaiiotum, mela- 
sternum, and two metapleura: the propodeon has only a 
dorsal surface in Hymcnoptt;ra, Colcoptera, and Orthoptera, 
and therefore the simple tenn propodeon always designates 
the upper surface, and no more particular description can 
be needed. 

The notum and sternum are usually much more pro- 
minent than the pleura ; they are also of much more solid 
substance, so that in the contraction of the body incident 
on emptiness, and on drjing after death, these harder por- 
tions, especially of the abdominal segments, remain ex- 
tended and prominent, while the lesser and softer portions 
constituting the pleura shrink and become invisible ; in- 
deed if we look at the abdominal segments of a wasp or 
a Sphex (see the fig. at pag« 145), we shall find the dorsal 
and sternal portions completely wrapping round the insect, 
and these portions alone possess any characters by which 
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we can distinguish insects from each othei in our technical 
descriptloTis. 

The notum or dorsal portion of each segment is occa- 
BionaUy transversely divided bysutural lines or indentations 
into four smaller portions or sections, and in the pro- meso- 
and metatJtorax it is convenient to suppose all of these 
sections present, although no division is distinctly dis- 
cemable : the sections are called prascutum, scutum, acu- 
tellum, and prntscutellam ; and entomologists agree in 
calling a certain part the scutum of the mesothorax in 
Hymenoptcra, and another part the scutellnm of the meKO- 
thorax in Coleoptcra, without being able to trace in all in- 
stances the existence of tlie other three component sections. 
In the locust, as will be seen by a reference to the figure, 
page 144, the prothorax is very distinctly divided into four 
sections ; C 1 is the prtescutum, and immediately adjoins 
the bead ; C 2 the scutum ,- C 3 the scutellum ; and C 4 the 
postscutullem, adjoining the mesothorax; and this order 
of nomenclature is preserved throughout the other seg- 
ments, the priBScutum being invariably nearest the head, 
and the postscutelluvi farthest from the head. In beetles 
there is rarely any trace of sectional division in the pro- 
tJioraj: ; the dorsal portion would therefore be correctly 
described as the pronotitm, but the term prothorax is fre- 
quently used and is universally understood, which afler all is 
the great object to be aimed at in anatomical nomenclature. 

In Hymenoptera the pronotitm, mesonotum, and meta- 
notum, are commonly each divided into two observable 
parts, and these may be termed the scutum and scufeUmn 
of each segment : in the Sphex, figured at page 143, the 
unshaded segment C is divided very eridenlly into two ; 
the anterior part resembles a neck, and is the protboracic 
scutum, the posterior part more elevated and immediately 
behind it, is the prothoraeic scutellum. The next segment 
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IB Bhaded, E — F, and the divided structure of this segment 
is equally visible, the anterior portion being the mesotbo- 
racic scutum, the posterior the mesothoracic scutellum. 
The next segment G — H, left unshaded, may from its sin- 
gular figure seem to possess somewhat arbitrary limits, but 
the presence of the hind wing in its usual place, and the 
hind leg at H, prove that the site of the segment is cor- 
rectly marked, and its limits can scarcely be otherwise 
than those indicated ; in this instance the anterior division 
or metatboracic scutum is lauch the smaller plate, and the 
poBterior or metathoracic scutellum is the larger section. 
The fifth segment, I, is said by some writers to be merely 
a section of the fourth, but there appears no ground for 
this Bupposilion, and its intervention between the vieta- 
thorax and podeon, together with its displaying a dorsal 
surface only, as we have seen is the case with the propo- 
dean of the locust, are sufficient to prove the propriety of 
considering it distinct. If it be asked why each of tlie 
other segments composing the thoracic mass is divided, 
and this entire — it may be replied that each of the others 
hears at least two limbs, and this is entirely without them ; 
and it may be laid down as a rule, scarcely liable to ex- 
ception, tliat the presence of legs or wings causes a more 
complicated structure in the segment which bears them. 
The sections of the thoracic segments in a Sphej.; al- 
though they may be said to bo really 
identical with those of hornets, wasps, 
bees, and other pedunculated insects, 
yet undergo so great a change in form 
and situation that it is necessary fiir* 
ther to explain them. If we take a 
hornet, and so place it as to look di- 
rectly on its back, we shall observe a 
large convex triangular plate, E 2, the 
base of which extends from wing to 
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wing, and its apex reaches the head ; this is the mesolho- 
racic sculum, and Uie plate immediately behind it is the 
mesothoracic scutellum ; behind this are the meUthoracic 
scutum and scutellum, and still beyond these, and hidden 
in the bend of the body, the single plate of the propodeon; 
the letters will give the names of the abdominal segments, 
the sting being the tenninal segment or teluni. On each 
side, in front of the mosothoiacic scutum, will be settn 
a somewhat triangular piece : concerning the true character 
of these much has been written, but it is the opinion of 
the best insect anatomists that these plates correspond 
with the scutum of the prothorax, shown in a more dis- 
tinct and decided manner in the Spftex, {seepage 145), 
and as we trace the changed appearance of this part in 
some other orders of Hymenoptera, we shall find it be- 
coming perfectly distinct in the genera Sirex and Cephus, 
and united to the mesothorax by an articulatioD, possessing 
as great freedom of motion as that of the prothorax in 
beetles and locusts. Immediately at the base of each 
fore wing in the hornet, is a small tubercular plat«, which 
is usually called the tegula. 

In beetles, the structure is T"ery simple as regards those 
parts, the variations in which are employed by authors as 
distinguishing characters. In the figure of Hydrophilus 
piceus, — a large water beetle, placed at the head of this 
chapter,— tlie skeleton is divided into five parts, exhibiting 
the inferior or sternal portion of the insect ; B is the under 
of the head; 2> D the sternal surface of the protho- 
properly described as the prosternmn ; F F is the 
sternum of the mesothorax, — this is properly described as 
the mesosternittn ! and H H i& the sternum of the meta- 
thorax, and is properly described as the metasternum. 
Nothing can possibly bo more simple, or more readily im- 
pressed on tlie memory, than this nomenclature. It not 
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unfrequently happens that these parts, namely the pro- 
meso' and metasterniim, arc again intersected by lines 
diriding them into two or four plates ; if two only, the 
plate nearest the head is termed the sternum, the other 
the sterneUum : if four, they have been named the prcc- 
sternttm, sternum, sterneUum, and postslemellum : the 
prefixes pro, t/teso, and meta, signifying anterior, middle, 
and posterior, may be united to the terms indicating the 
sections of the segments, as well as to the segments tbem- 
selveB, thus we may write " the metasteriiellum of Ht/dro- 
philus picens terminates in an acute elongate spine," in- 
stead of saying " the posterior portion of the sternum of 
the Tnetathorax of Hydropkilm &c.," the construction of 
the word will at onco carry the eye of the entomologist to 
the part intended. 

Straus-Durckheim, in his laborious work on the anatomy 
of the common cockchafer, has assigned names to every 
plate into which their segments are divided ; Ms descrip- 
tions are excellent, but the names, like those employed by 
Kirby, are too fanciful for adoption, and thus hia magnifi- 
cent work, however entertfdning in the abstract, is una- 
vailable for purposes of definition. He calls the prothorax 
the corselet, the niesotfiorax ilje prothorax, and the tneta- 
thorax he allows to retain its proper name. "The meso- 
ihorax^^ according to Straus, "is composed of fourteen 
parts, besides several smaller ones connected with the 
elytra ; the lower surface of the mesothorax is occupied 
by the mesosternum, [F F^^ which, in many beetles, is so 
closely united to the ?netaslernum, as not to leave the least 
trace of a suture : its form is similar to that of the pro- 
sternum, offering a central part and two a^, with an 
internal apophysis. On each side of the mesothorax is a 
tetragonal plate composed of two parts, the first of which, 
the first ilium, is imited below to the alie of the mesoster- 
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num, and above to a membranous space, in which the 
elytra are fixed. Tlie second ilium ia united to the first 
by its anterior margin j its inferior margin closes laterally 
the opening of the mesosternum, which receives the coxx 
of the second pair of legs ; behind it is united by a mem- 
brane to the metathorax, and above, to the same mem- 
branous space iu> the first ilium. At the point of union 
between the first and second ilium is a short apophysis, 
formed by a fold of their margins, to which is articulated 
the coxa. Superiorly this fold is prolonged, and continued 
with the anterior margin of the first ilium, sending forth 
two apophyses ; one is directed inward, forward and down- 
ward, serving for an attachment to many muscles; tlie 
other is shorter, horizontal, and serves as the point of ar- 
ticulation to the elytra. The meiathorax is formed of 
eighteen parts, ten of which have their analogies in the 
mesothorax i its under surface is occupied by a sternum 
of larger size than that of the mesothorax, but in other 
respects resembling it : its al<B are rhomboidal, and extend 
£:om the mesothorax to the coxte of the last pair of legs, 
to which they axe united by a squamous articulation. The 
lateral angle of these wings presents a small apophysis, on 
which are articulated, on one hand, the coxte of the meia- 
pedes, and, on the other, the second ischium. On the 
medial line of the sternum rises a stout vertical plate, ter- 
minated by three long apophyses. On each side of the 
mesothorax are two parts analogous to the ilia, but difie- 
rently formed ; these arc the ischia : the second ischium 
' is a flat semioval plate, placed above the wing of the 
metasternum, occupying its entire width, and united to it 
I by a sqaamose articulation. Its upper margin is united 
[ to the first ischium, which is of a very irregular form, pre- 
\ senting behind a quadrangular external part, placed on a 
level with the second ischium, to wliich it is united by its 
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inferior margin; posteriorly it borders on the hinder coxai 
above it partly covers the membraiious band of the first 
segment of the abdomen." 

The upper surface of a beetle is extremely simple : 
first we see the head, then the proiwlmn, usually de- 
scribed as the prothorax 7 behind this are the proalx, 
fore wings or elytra, quietly folded on the back, and 
completely covering the hind wings; between the elytra, 
at their base and adjoining the protkorax, we see a trian- 
gular plate, which is the mesosculellum or scutellum of the 
mesothorax; this is invariably described as the scutellutR 
of beetles ; the pin in the vignette below is pointing to the 
unusually large scutellum of Macraspis. 





Head of Bipipteryx. £, epioranium. (ECE.eyes. 8e,olypeu8. a,labrum. y y, antennee. 

CHAPTER II. 

ON THE HEAD, LEGS AND WINGS OF INSECTS. 

Having described the shell, frame, or skeleton of an insect, 
and its division into segments, we must next give our at- 
tention to those parts which, though strictly portions of the 
skeleton, may be conveniently treated as its appendages, 
and we will examine these in the order in which they 
occur, beginning with those of the first segment. Previ- 
ously however to describing the appendages of the head, 
it may be useful to take a cursory view of the head itself. 
Looking at the above figure, we shall observe it possesses 
a considerable similarity to the skull of some quadrupeds ; 
the arched top may be considered to represent the crown 
of the head; the space in firont, My the forehead; the 
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lateral spaces, CE (E, the ejes : the plate below the fore- 
bead, se, represents the nose, and is so ealled by Kirby, 
the lower extremity of it being termed by Mr. Kirby the 
rhinarium or nostril-piece, probably from its frequently 
covering the base of the antennae, y y, which in situation 
are precisely similar to the nostrils of vertebrate animals : 
below this plate is the upper lip, a, and im mediately under 
this is the aperture of the mouth, the space on each side 
of the nose is analogous to a cheet. Jlr. Kirby's no- 
menclature of the parts of insects is drawn from these 
analogies with similar parts in superior animals, but so 
many of his presumed analogies appear fanciful or far- 
fetched, that his nomenclature has been universally re- 
jected. 

It is supposed that the bead of insects, like the following 
segments, is composed of four smaller portions or sections ; 
in this instance, however, they are not merely distinguished 
by sutural lines, but perfectly separated and freely articu- 
lated : these are the skull or cranium, the upper and low- 
er lips — labrum and labium, the feeler-jaws or maxilltB, 
and the jaws or mandibles, mandibulw : the lips, jaws, 
and feeler-jaws, constitute the mouth of an insect. If we 
were to assign to these parts names in accordance with 
those of the^ro- meso- and ntelathorax, we should call the 
jaws the preescutum, the feeler-jaws the scutum, the lips 
the Sfutellum, and the slnill the postscutellum. Some 
writers have suggested that the divisions of the head are 
of equal importance with the following segments, and al- 
lowing three or sometimes four segments for the head, have 
increased the total number to fifteen or sixteen. Each 
section of the head has a tendency to produce two feelers ; 
on the last — the mandibles — they are obsolete; on the skull, 
lips, and feeler-jaws, they are very distinct: in the lobster 
and other animals resembling it, which are closely relateil 
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to insects, the mandibles are famished with distinct feelers. 
The skull consists of four portions; the superior arched 
upper surface, A, is the crown, epicranium or vertex, the 
inferior surface, B, in the figure at page 103, is the throat 
or gula, and the lateral surface, (E CE, are the eyes or 
oculi. 

The epicranium is frequently divided by a sutuial line, 
passing across the forehead from eye to eye. When this 
is the case, the portion so separated, ee, and which imme- 
diately covers the mouth, and in many instances the an- 
tennce also, is called the shield or chjpeus ; the gula also is 
often separated by a similar suturaJ line ; in this case, the 
anterior portion adjoining the mouth is called the chin or 
mentum. There are one, two, or three minute, transparent, 
highly convex lenses situated on the crown of the head, 
into which they are closely soldered ; these are called 
simple eyes or ocelli : all insects, except beetles, seem to 
possess them more or less perfectly, and in several species 
even of beetles ocelli have been detected ; the situation 
and comparative size of these is shown by the three black 
spots in the skull oi Kipipteryx ; their use has never been 
ascertained, but entomologists agree in considering them 
organs of vision. 

AntenfiiB. — The cranial feelers or antennm, yy, arise 
from the skull in front of the ocelli, between the eyes, 
sometimes above and sometimes below the clypeus ; they 
are freely articulated with the skull, and moveable in every 
direction; they are composed of numerous joints. Id 
length, stoutness, shape and clothing, the antenna of in- 
sects are very various ; their variations are the subject of 
nomenclature ; and, moreover, afford excellent characters 
for descriptions. Jtiteitn<B are called setaceous {fig. 1), 
ailenuantes, when tijey are long, throughout slender, and 
yet taper gradually to tlie apex, and the union of the 
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joints takes place without any marked indentation ot 
protuberance : filiform or JiUformes (fig. 2), when stouter 
and Bhorter, and pre serring through- 
out a uniform substance : incrassa- 
ted or accrescentes {fig. 3), when 
resembling the last, excepting that 
' thoy gradually increase in substance 
towards the apex : fiisiform oryusi- 
formes (fig. 4), when stoutest at the 
middle and tapering very gradually 
to each end : monilifonn or monili- 
formes (fig. 5), difibring fi-om the 
filiform in one character only; 
each separate joint is oval or glo- 
bose, and tlie portion connecting it 
with the next joint is very slender ; 
tlie joints thus resembfing beads on 
a string : serrated or serrata (fig,6}, 
having each joint produced on one 
side at the apex, so that together 
they resemble the teeth of a saw : 
pectinate or pectiniformes (fig. 7), 
in which the joints are still more 
produced, or rather, are furnished 
on one side witli slender process- 
es, resembling, in some degree, the teeth of a comb: 
flabellate or Jlahelllformes (fig. 8), having the processes 
of the joints still longer, very thin, and, when at rest, 
lying flat on each other, like the folds of a fan ; the an- 
tenna; of some insects are flabellate throughout, others 
have only the apical portion flabellate : in the latter case 
they are termed lamellate or lamellate (fig. 9) ; this form 
is not uncommon, the whole of the Linnean genus Sca- 
rab(eus, possessing this structure, and thence being now 
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r^ikersally termed LamcUicoma or LameUicornes ; this 
foirn of antcnnie is subject to great variation, and the 
variarions afford excellent characters for distinguishing the 
genera into which the Linnean Scnrabett are now divided: 
ciliate or fimhTiattB (fig. 10), in 
primitive structure, are setaceous; 
but each joint is fiimishcd on each 
side with a single hair : elbowed, 
kneed, or broken, technically frae- 
tiB (fig. 11), have one joint, usually 
the second from the base, very Long, 
aad the remaining joints attached 
to it at a right angle : pilose or pi- 
lose, when covered entirely with 
a soft down : setose or aefosts 
(fig. 12), when fiimishcd through- 
out with irregular, harsh, bristly 
hair: plumose or plumosts (fig. 
13), when setigerous, but fiimish- 
cd with long downy hiurs, which 
give them the appearance of a 
feather: ramose or ramosm (fig. 
14), when of setaceous or monili- 
form structure, but having seve- 
ral joints near the base produced 
into long branches, sometimes near- 
ly equalling the antenna itself in 

length: bifurcate or bi/urces (fig. 15), when composed of 
three joints, of which the apical one is very long, bent 
double, and attached at its centre to the second joint : 
clavate or clauigene (fig. 16), when terminating in a gra- 
dual club, the shaft being generally long, slender, and 
filiform: capitate or copiVaftc (fig, 17}, in which the knob 
is more abrupt, and strongly marked ; the knob is some- 
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times solid, sometimes consisting of a single joint, some- 
times composed of manj joints : perfoliate or 'perforata, in 
which a portion of each joint is dilated and flattened, 
and the remaining portion being cylindrical and slender, ap- 
pears like a thread on which the- dilated jtortions are strung : 
and eetigerous or seligetie, (fig. 18), in wliich the basal 
joints arc stout and short, the third being much the largest, 
of various shapes, and having the remaining joints, which 
arc formed into a kind of bristle, attached on one side of 
it, often at a right angle. 

Anleima are of various tinds besides those here de- 
scribed, but all the common forms may be found in the 
foregoing list : when other forms occur, their peculiarities 
are described ; no general name is applied to them. The 
length as well as the structure of antenna is very various; 
sometimes they are so short as to be concealed from the 
sight in the little cavities in which they stand ; sometimes 
they are five times tlie length of the body. 

f yes. — The eyes of an insect commonly form the lateral 
portions of its head ; they are two in number, and are com- 
posed of numerous highly convex lenses ; these lenses are 
hexagonal ; and yet not fitting closely to each other, but 
each situated in a square. The nimiber of lenses varies 
from fifty to twenty thousand in a single eye. Every one 
of these lenses receives the image of an object, and ap- 
pears very nearly to correspond in properties with the 
crystalline lens of the human eye, so that a butterfly may, 
without exaggeration, be said to possess forty thousand 
eyes. Many of our commonest insects have each of the 
eyes divided horizontally by a line, which is sometimes 
obviously elevated, thus giving Ihem the appearance of 
being double ; in such instances the insect appears to have 
four eyes : the lenses in the upper division are larger than 
those in the lower; the object of this stmcture is to enable 
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the insect to see objects immediately below it with the 
BHjall or more convex lenses, and objects at a greater dis- 
tance with the upper or larger ones : this wonderful pro- 
vision is one of those numberless instances of design which 
render the anatomy of insects of such surpassing interest. 
Petiolated eyes are those which are placed at the end of 
distinct stalks, which are situated one on each side of the 
head : this is a very rare and remarkable character in the 
eyes of insects ; it occurs in a peculiar genus of flies 
called Diopsis. Tlie form of eyes is very various; the 
variations are expressed by the usual descriptive terms of 
shape, as round, oblong, kidney- shaped, &c. 

Mouth, — The mouth of an insect is situated below the 
head, and generally projects slightly forwards. It consists 
of an upper and lower lip, a HoA^ & uiH^oAo 6 

two mandibles, two feeler- 
jaws, and a tongue. The up- 
per lip or labrum, a, shaded 
in the figure, corresponds ^ 
closely with the same organ 
in vertebrate animals : it is „ 
a solid, homy plate, which 
arises from beneath the c/7 "' "' 

peus and projects beyond 

it : it is articulated at its junction with the head, moving 
freely in a vertical direction, and closing the mouth above : 
its appearance is more uniforuj than that of any other organ 
of the mouth. The uvida or kypopharynx is a valve at- 
tached to the interior surface of the upper lip ; its office is 
to close the throat. The hffpopharynx is not to be disco- 
vered in the generality of insects^ it is, however, particularly 
prominent in some kinds of wild bees. The throat or pha- 
rifnx is the opening immediately below the kypopharynx ; 
it is the only passage for the food into the stomach. 
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The loirer Up or labium, h, closes the moath below, as tbe 
upper lip does above : it is a much more complicated 
oi^an than the upper lip, and its Tariations afibrd excellent 
characters for descriptions : it consists of four distinct 
parts, which axe obviously separated by sntnral lines. The 
insertion of the tower lip or iruerlio, a I, is usually con- 
cealed by the mentnm below It, bat occasionally projects 
considerably beyond it, and becomes a part of some im- 
portance. The true Up or iabium proprium, u 2, is a solid, 
homy plate, corresponding in character with the upper 
lip : its Tariations are of great assistance to eulomolo^sts, 
in determining the genus to which an insect belongs. 
The third portion of the Up or palpiger, u 3, appears mostly 
to rise from behind the second part, hut is not unfrequently 
continuous with it, and separated only by a sntural line; 
it is usually smaller, and of sofler substance than the 
second part, and is inraiiably to be distinguished by 
bearing the feelers. The labial feelers or tabipalpi, li, 
originate one on each side of the palpiger, from which they 
continue divaricating : these are composed of several dis- 
tinct joints, of vhich the terminal one varies much in fonn. 
The terminal portion of the lip or Ugula, is always more 
soft and fleshy than either of the preceding parts : it is 
remarkable for the infinite variety of forms which it as- 
sumes, and is the most certain guide in ascertaining insects 
from dc.scription. 

An entire Ugula or Ugula integra, is when its termiDa- 
tion is dmple and undivided; an entire Ugula is edlher 
obttige or acute, truncate or rotundale, elongate or abbre- 
viated. A bifid Ugula or tigula bifida, is when there is a 
deep notch dovra its centre, thus making tlie termination 
double : a bifid Ugula is usually very- obtuse. A trifid 
Ugula or Ugula trifida, is when it has three distinct termi- 
nations ; this Ugula is ntorc variable in form than the 
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foregoing : the three terminations are sometimes obtuse 
lobes, sometiraes long setifonii processes. A quadrilid 
ligula or ligula quadrijtda, is when it has four distinct 
terminations ; this Ugulu has usually tlie appearance of 
having really but three lobes, with the central lobe deeply 
cleft. A setifonn ligula or Ugula 
aetiformis, is when the central lobe 
of a trifid ligula is very long, slen- 
der, and pliable; the lateral lobes 
being very smaU, or merely rudi- 
mental: these small lateral lobes 
have been called paragloss(E. A 
palpiform ligula or ligula palpi- • 
I Jormis, is bilobed or quadrilobed; 

and the two or four lobes, as the Lower lip of a Bee. 
case maybe, are jointed in the same manner as the feelers. 

The tongue or lingua, is usually attached to the inner 
Burface of the lower lip, very near its base. In the locust 
the tongue is very prominent and remarkable, assuming 
nearly the form of the human tongue : in some bees it is 
distinguishable, but not prominent: in most insects it is 
difficult to be found : the tongue has also been called epi~ 
pharynx. 

The feeler-jawB or maxillre, o, are situated immediately 
above the lower lip. They have great variety of form and 
motion, but are at once to be distinguished from the 
mandibles by the possession of feelers ; they are divided 
by sntural lines into four parts, — the insertion, the disk or 
stalk, the feeler-bearer, and the blade : they also bear tlie 
helmet and maxillary feelers. The insertion or insertio, o 1 , 
is mostly hidden by the neighbouring portions of the skull 
when the maxilla is at rest ; bnt, on tlie least motion, a 
portion of it becomes visible on each side of the lower 
lip ; it is of a softer and more cartilaginous substance than 
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the part which succeeds it. The disk or Blalk of the 
feeler-jaw or maxilla, o 2, is divided from the insertion by 
a sutural line ; it is hard, glabrous, and of various forma- 
tions. The feeler-bearer or palpi/er, o 3, is usually placed 
above the stalk of the feeler-jaw, but is often parallel with 
it, thus constituting its exterior portion ; in either case it 
is a solid corneous part, and distinctly divided from the 
stalk by a sutural line. It may be usefid to observe, that 
a. knowledge of these parts is not essoDtial to acciu^te 
generic description, their variations being less available 
than those of the succeeding portions of the feeler-jaw. 
Tlie blade of the feeler-jaw or lacinia, o A, is its apical 
portion, and its variations are of great importance, for on 
them the great divisions of insects arc principally founded. 
A convolute blade of the feeler-jaw or 
lacinia concoluta, is when it is rolled 
up below the head in the manner of 
the main-spring of a watch, or the 
Ionic volute in architecture. When 
bearing this form it is exceedingly 
long, slender, and pliable ; and the 
blades of each feeler-jaw being in- 
ternally grooved, unite and form a honey-sucking tube : 
it has this form in butterflies and moths. A lanceolate 
blade or lacinia lanceolata, is when it is straight, flat, de- 
creasing gradually to a sharp point, incapable of any hori- 
zontal motion, and employed by being thrust vertically 
into the object on which its possessor feeds: it has this 
form in blood-sucking gnats and flies, A leathery blade 
or lacinia coriaria, is when it is composed of a tough, 
strong, and flexible substance ; when this is the case, it 
usually is very long, without horizontal motion, parallel 
with the liijula, and unites with that part of the mouth in 
forming a sucking tube : it has this form in bees. An 
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obtuse blade or lacinia oUusa, is when it has no charac- 
ter conspicuous or actiye, but teimlnates the feeler- 
jaw in a rounded and apparently undevelo]5ecl form. A 
falcate blade or lacinia falcata, is when its point is acute 
and bent over towards the opposite blade ; this kind of 
blade has its interior edge hirsute, dentate, or simple; 
its point bi^ or simple. An articulated blade or lacinia 
articulaia, is when it unites with the disk of the feeler-jaw 
by means of a distinct and free joint instead of a sutuial 
fixed bne : it has this form in the tiger-beetles. The hel- 
met or ja/ea, o in the figure at p. 159, is situated on the back 
of the feeler-jaw, behind the blade and before the feeler; 
its variations are very numerous, and, consequently, very 
useful in assigning characters to insects. A palpiform 
helmet or galea palpiformis, S, page 139, is when it is 
perfectly distinct from the blade, and composed of one, 
two, three, or four cyhndrical joints, like those of the 
feelers or antenna: it has tins form in carnivorous beetles. 
An obtuse helmet or galea ohtuaa, is when it appears simply 
as a shapeless mass ; it assiuues this form frequently when 
the lacinia is also obtuse, and much resembles it in ap- 
pearance. An obsolete helmet or galea obsolcta, is when 
it is closely united to the blade : sometimes a mere sutural 
line, and occasionally not even that, denotes any separation 
between them. The maxillary feeler or maxipalpus, 6 in 
all the figures, rises from the feeler-bearer immediately 
behind the helmet ; its principal variations are in the num- 
ber, form and proportion of its joints : the descriptions of 
these are very simple, and easily imdcrstood, without the 
employment of any set terms. Tlie mandibles or mandi- 
bultB, i in the figure at p. I-')9, are situated immediately below 
the upper lip, and immediately above the feeler-jaws, one 
on each side of the mouth, meeting and sometimes crossing 
in front : when possessed of naotion, they move horizon- 
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tally. Kudimental maDdibles or mandihulte inciptentes, 
are those which are perfectly wilhout motion and appa- 
rently without use ; they are small, scale-like processes 
adhering to the skull, and arc utterly incapable of gnawing 
solid substances : they huve this form in fautterfUes. Li- 
near mandibles or mandibttlw Hneares, axe those which 
are of uniform size and substance ; — which are perfectly 
straight, parallel, and approximate ; they are always with- 
out the horizontal motion, and utterly incapable of gnawing 
solid substances : they have this form in many flies. Tu- 
bulate mandibles or mandibulee tuhulaits, are those which 
are hollow, and perforated at the extremity to admit the 
passage of the blood of other insects, on which the insects 
possessing such mandibles always feed : the mandibles 
possess this form in the larrie of some carnivorous beetles, 
and in that of tlie ant-lion. Falciform mandibles or wan- 
dibula falciformes, arc when they are long and much 
curved, in the shape of a sickle ; they move horizontally 
with great ease, are hard and acute, and, when closed, 
cross each other : insects possessing these mandibles bite 
severely, and prey on other insects. Bifid mandibles or 
mandibuta hiJidtE, are when the extremity is terminated 
by two distinct points of equal length and similar ap- 
pearance, otherwise one of tliem would be called a tooth. 
^ Toothed mandibles or mandibulm dentatte, 

are when the internal mandibles are beset 
with teeth : when this is the case, they are 
hard and bony, have a rapid and powerful 
Huuiibie. horizontal motion, and are capable of grind- 
ing very hard substances, Setiform mandibles or mandi- 
bulm setiformes, are when they are very slender, flexible, 
thread-like, without horizontal motion, and ofl^n com- 
pletely enclosed in a sheath, which sheath is generally 
supposed to be the lower lip. 
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To understand the structure of the head of an insect, it 
18 essential to examine it, — to handle it, — to dissect it, — 
then the foregoing description will probahlj prove useful ; 
but no description, without ocular demonstration, can be 
made perfectly clear. The structure of an insect's mouth 
will be pretty well understood by a comparison with our 
own, if we suppose it possible for both our upper and lower 
jaw to be divided down the middle, and the two halves of 
each to move from side to side, meeting in front, the lips 
and tongue remaining as they are. Our upper lip cor- 
responds, then, precisely to the lahrtim of insects ; our 
lower lip to the labium; our upper jaw, divided, to the 
mandibles; our lower jaw, divided, to the maxilleB ; our 
tongue, to their tongue ; and, when both mouths are closely 
shut, the parts in each occupy similar places. The mouth 
ai Ripipteryx at p. 159 aptly illustrates this. 

Wings and Legs. — The wings and legs of insects are 
situated in equal numbers on each side of a right line 
drawn down the back; they constitute five pairs, foiu" 
wings and six legs. 

The fore wings or proala arise from the sides of the 
mesothorax ; they vary in composition, covering and fonn, 
and their variations afford excellent distinguishing charac- 
ters : fore wings are called scaly or squamoste, when they 
are membranaceous, and covered with a coat of minute 
scales placed in rows ; the edges of tie scales in one row 
covering the iusertionB of those in the next, like the scales 
of a fish, or the tiles of a house : these wings are used 
principally in flight ; the wings have this character in the 
butterfly : they are membranaceous or metnbraiiaceie when 
composed of a delicate transparent membrane, which is 
upheld and moved by various strong nervures, traversing 
various directions : in the fly, these fore wings alone 
perform the office of flight; in the bee, they have the 
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assistance of a second similar pair; a portion at the base 
of membranaceous wings is called the winglet or alula: 
they are called cntstaceous or crustaceie when composed 
of a hard, brittle substance, incapable of being bent or 
folded without injury ; incapable also of being used in 
flight, and serving only as a protecting cover to the more 
delicate hind wings; the fore wings possess this character 
in all beetles, and in descriptions are nsnally called wing- 
cases or ehjtra : they are called leathery or cortacete when 
composed of a tough, leathery substance, which will bend 
readily without breaking, but which never folds naturally ; 
such wings are seldom of much service in flight, yet are 
occasionally used for that purpose ; they have this charac- 
ter in the locust : they are said to he half-leathery or semi- 
coriaceee when they have the basal portion composed of 
the leathery substance just described, and the apical por- 
tion membranaceous and transparent; plant-bugs have 
this kind of fore wings : and lastly, reticidated or retiai- 
la(.<B is the term employed when they are covered by an 
infinity of nervurcs crossing each other in every direction ; 
these nervurcs give the wings the appearance of beautiful 
net-work ; dragon-flies have wings of this character. 

The hind vrings or vieialce possess the characters of 
being scaly, membranaceous, or reticulated, the same as 
the fore wings ; but they are never crustaceous, leathery, 
or lialf-leathery. The hind wings rise from the sides of 
the meiaihorax, one behind each of the fore wings; they 
occasionally possess characters which the fore wings have 
not : they are said to be petiolated or stalked when they 
have ceased to bear the appearance of wings, and have 
become mere knobs, placed at the extremity of a short 
foot-atalk ; in this form they are usually termed poisers or 
Italteres, and arc possessed by all flies and gnats: and 
setaceous or selifonnen when they hare ceased to bear the 
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appearance of wings, and have become simple bristles, 
totally useless in flight. It should, however, be observed, 
that some authors have expressed doubts as to the identity 
of tliese undeveloped and imperfect wings, with the obvi- 
ously perfect and complete hind wings possessed by beetles, 
butterflies, bees, &c. Questions of this kind are deeply 
interesting to the abstruse physiologist, but to the practical 
entomologist are of little or no value. The main object 
of a describer is to mate himself clearly understood, and 
of a reader clearly and quickly to understand; and, to 
both these classes, it is almost a matter of indiifereuce 
whether the two fully developed wings of gnats and flies 
are equivalent to lie fore or hind wings of the bee. 

The ncrvures in membranous wings divide the membrane 
into small compartments, called cells or cellule: these 
cells are very constant in their form and proportion in the 
same genus of insects ; consequently their variations dis- 
tinguish one genus from another. The strong nen-ure which 
runs along the upper edge of each wing, either on the 
extreme edge or just below it, is called the costal nervure 
or nervura costalis ; and the portion of membrane, if any, 
above this nen'ure, is the costal cell, or if divided by xni- 
noT nervures, the costal cells or celluliB cosialen, m. The 
incrassated portion of this nervure, g, which is frequently 
observable at about two-thirds of the distance from the 
body, towards the apex of the wing, is called the stigma, 
both in English and Latin descriptions. The cells imme- 
diately beyond the stigma, towards the extreme point of 
the wing, are called tlie marginal cells or celluliB iitargi- 
nales, A A, -these arc generally two or three in number; 
and the cells immediately below these, tlie submarginal 
cells or cellnliB suimarginalesy kkkk. The wings of all 
I insects present a somewhat triangular figure. The upper 
portion of this triangle is called the costal region or I'egUi 
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cottaUt, h b, in the lower iigiire ; the outer portion, the 
"'■'"'' exterior region or regio exterior, c c c: 
tbe lower portion, the inferior region or 
regio inferior, d d; and the central 
portion, the central region or discus, f. 
These regions have no precise or defi- 
nite liniitS] bounded by a constant and 
"n^ '/ uniform margin or nervure, but are 

somewhat rague and ideal, yet must be readily understood 
by a glance at the accompanying figure, a little attention 
to which will render most descriptions of the numerous 
cells and regions intelligible. The author should perhaps 
state, in order to justify in some degree this very meager 
nomenclature of the parts of the wing, that the nomen- 
clature of the nervures and cells is at this hour in such a 
state of unintelhgible concision, that it would occu^iy 
more spaco than this entire volume to unravel the entan- 
gled synonymy, and render the subject intelligible to a 
beginner ; he has, therefore, given only those terms and 
definitions which, though confessedly meager, cannot lead 
the reader into error. 

Legs. — The legs of insects do not undergo the same 
degree of variation as the wings; they are of a more 
uniform structure, not only as regards different kinds of 
insects, but as regards the legs of the same insects : they 
are six in number, or three pairs ; the fore legs or pro- 
pedes, which are the pair nearest to the headj the middle 
legs or mesopedes; and the hind legs or metapedex. The 
natural position of the legs in most insects, when perfectly 
at rest, is for the fore legs to point forwards ; tbe middle 
legs either forwards or backwards, and this dependant a 
good deal on the will of the insect; and the hind legs 
backwards; in most beetles the fore legs alone pointing 
forwards. 
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The legs are so nearly of unifonn structure, that the 
descriptioii of one serves for the six ; trifling variations, 
where they occur, being easily pointed out in descriptions. 
The legs of an insect consist of four parts, called the hip, 
thigh, shank and foot. 

Thehiporco.ra,a I, is a short often nearly globular joint : 
it either moves with perfect freedom in a socket, purposely 
excavated in the stei-num of the insect, or is anchylosed 
in the socket, and a greater power of motion possessed by 
the next joint: in the first instance the coxa is called free 
or coxa libera, and in the second, fixed or coxa Jixa. 

The thigh or femur, a 2, is a long and stout joint, 
moving with great freedom ; it is composed of 
three pieces, the separation of which is mai'ked 
by strong sutuial hnes : these arc called the " 
£rst, second, and third joint of the femur, — 
femoris caput; femoris troc7ianter ; femoris 
scupus: — when two parts only are discernible, 
they are the second and third parts ; when only 
one, it is the third part, and is alone called the 
thigh or femur. 

The shank or tibia is a single piece, gene- a 
raJly of about equal length with the femur, but ^ "' 
occasionally difiering greatly in this respect: it is fre- 
quently three-sided. The tibia is called winged or alata 
when it is finnished with an attenuated dilated process, 
much resembling the exlencled membrane which consti- 
tutes the wing of a bat, but not so flexible. It is called 
corbiculate or corhiculata when it is iurnished with a brush 
of stout hairs, for the purpose of brushing the pollen from 
the anthers of flowers, and conveying it to the nest, as in 
bees. The tibia in almost all insects is furnished with stiff 
spines or bristles, which are called spurs or calcaria. 
The foot or tarsus consists of five joints, called the 
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first, second, third, fourth, and fiilh joints of the tarsus, 
or planta, inetaplanta, allux, arthrium a,nAiingula; tlie 
planta being nearest to the tibia, the others in regular 
succession- In pedunculated insects the five joints of 
the (arsHS are almost invariably present; in other insects 
one, two, or tliree of them, are frequently missing : when 
an insect has four joints to the tarsus, the arthrium is 
wastiug ; when only tlu-ee, the arthrium and allux have 
disappeared. The ungula is armed at its extremity witli one, 
two, or four sharp ciured claws or unguicula, a 5 : in the 
stag-beetle a sixth joint of the tarsus called the planlitla 
arises from between the claws, and this joint is furnished 
with two other claws. The under surface of the joints of 
the tarsus is very frequently covered with soft cushions 
or pulvilH; these are composed of an almost infinite 
number of minute hairs, which, at their ends, are slightly 
dilated, and constantly exude an adhesive gummy matter. 
By means of these gummy pulBilli, insects possessing 
them are enabled to walk freely on smooth surfaces, even 
with their backs downwards, against the power of gravity : 
the power of overcoming the laws of gravity seems to have 
sorely perplexed our philosophers, ancient and modem ; 
some thought the act perfectly supernatural, and the effect 
of a charm or enchantment ; otliers, with equal gravity, 
attributed it to suction, and imagined an insect carried a 
kind of air-pump in each foot, to exhaust the air between 
the foot and the surface to which it adhered ; and, until 
lately discovered by Mr. Lister, the true cause of the 
phenomenon was unknown. We often thus content our- 
selves with any theoretical mode of accountiug for a phe- 
nomenon, and fondly cling to a fiction savouring of the 
wonderful, rather than take the pains to seek a rational 
and intelligible explanation. There are other insects whose 
pulmlli exude an oily or greasy matter, and these not only 
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nin with ease and safetj- on the surface of water, but, if 
forced beneath the surface, their puhilli are such admi- 
rable repellanta of wet, that they enable and compel the 
insect to rise to the surface as soon as the depressing power 
is removed : beetles inhabiling the water are provided with 
an oily down, more especially to be obsen'ed in tlie region 
of the hreatldng apertures, which effectually prevents the 
entrance of water. At the end of the luigula, between 
the claws, there is in the locust, and some other insects, a 
small soft ball called the little cushion or pu/vinulus : this 
is a part of some importance for dislinguisliing characters. 

There are attached to the telum, or last segment of the 
abdomen, many very singular appendages; the uses of 
some of these are known, of others unknown. The appen- 
dages of which the uses are ascertained arc tliese, — the 
stiug or aculeus, as in bees ; the external ovipositor or 
ovipositor exertvs, as in the Ichneumon ; the tubular re- 
tractile ovipositor or tubulus, as in the hot-fly; and the 
saw or ierehella, with which female insects bore a hole to 
deposit their egga. The appendages, of which the uses 
are unknown or doubtful, are the leaflets or Joliolte ; pin- 
cers or forceps, as in the earwig ; and tails or caudiB and 
eauduliB, as in the cockroach and cricket. 

It may be proper to observe, that insects have many 
external parts here undescribed, and many yet unnamed ; 
but sufficient are now noticed to enable a reader to describe 
any insect he may meet with, or to understand any descrip- 
tion he may read. 

Of Surface. — Although this chapter has extended to an 
unusual length, the description of the skeleton will scarcely 
be complete without detailing those characters of its sur- 
face, by which vast numbers of species are readily and 
almost instantaneously distinguished from each other. The 
variations in surface arc of two [.kinds, — form of surface, 
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and colour of surface : — the variations of form are admit- 
ted on a]l hands to be more important tlian tliose of colour, 
for whilst form is generally uniform throughout every indi- 
vidual of a species, colour is kuoira to undergo a great and 
almost unaccountable change : in beetles which have wing- 
cases of a pale brown, with a metallic gloss on them, we 
shall be sure to find individuals of a brilliantly metallic 
blue or green, without a trace of brown; and those of 
which the usual colour is a brilliant metallic green, are 
siu^ occasionally to produce varieties of pure black : 
colour must therefore be taken as a corroborative, rather 
than a primary character ; it must be carefully noticed, 
and its changes will often be found of great interest and 
importance, but it must not be regarded as a positive and 
definitive character. 

Oh Colour. — On the subject of colour many vague and 
crude ideas have prevailed, and much that appears very 
nonsensical has been written, Latreille is the least theo- 
retical writer on the subject, and he, for some reason not 
clearly expl^ned, excludes green from the list of colours. 
Without however criticising the views of others, the author 
will, in a few words, explain his own. 

Black in all its varieties appears to proceed from the 
absence of colour, and can be produced by the exclusion 
of light: different hues of black may be produced by 
throwing shade on other colours : a deep shade thrown on 
blue will produce an indigo ; on red will produce a brown, 
&c, ; thus blacks and browns originate in nature in a 
deficiency of hght. 

White is the presence of light, and the completeness 
and perfection of colour ; other colours are subsidiary to 
it, and component parts requisite to its perfect develop- 
ment. 

The component parts of white are six, — Red, orange, 
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yellow, green, blue, and violet : — if these colours be ranged 
round a circle, it will occur al once to persons acquainted 
with optics, that this location of colours is in accordance 
with nature. 



4 



In tracing these colours round the circle it will be evi- 
dent that there is no gap: neither of the six could be 
omitted, or its place occupied by another : it will also be 
noticed that red, yellow and blue are of greater integrity 
than orange, green, and violet, which arc indebted for their 
characters to the colour on cither side of tliem : further it 
will at once be admitted that while is equally related to 
all ; it partakes of the characters of all, and is composed 
of all, besides having a perfection and superiority peculiar 
to itself. 

The following list of the principal variations of these 
colours, as developed on the surface of insects, will be 
found useful in reading technical descriptions. 

Blacks : — piceous or piceus, the colour of pitch : atroufl 
or ater, the colour of liquid ink ; it is also occasionally 
vrritteu aterrimus : nigrous or mger, the colour of lamp 
black : fuliginous ox fuliginosus, the colour of soot : black- 
ish or nigricans is an impure black : smoky or fumeus, as 
if tinged with smoke. 

Browns: — fiiscous or /uncus, the colour of the otter: 
bay or hadiiis and chestnut or casianeus are nearly iden- 
tical ; they both imply a colour like that of seasoned ma- 
hogany, or a bay horse, or a horse-chestnut : testaceous, 
lesiacetfs or lateritius, are sj-nonymous, but used with 
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ralher a diversity of meaning, from authors being unac- 
quainted with the uses of the words in Latin ; the colour 
to which they should properly be confined is that of brick- 
dust : ferruginous or ferrttgineus is rust-coloured, or brown 
w"ith a good deal of red in it, 

Reds : — rufous or rufua, the colour of copper ; sangui- 
neous or sanffutTteus is the colour of blood : rubrous or 
ruber is a clear unmixed red : miniatous or tniniatus, the 
colour of red lead : coccineous or coccineus is the most 
brilliant red, the colour of the blossom of the horse-shoe 
geranium : roseous or roseus is the colour of the rose : 
puniceous ox ptmiceus is a red inclining to orange. 

Yellows : — golden yellow, orange or aureus, the colour 
of an orange : croceous or croceus, the colour of the blos- 
som of a crocus, rather brighter tlian orange : flavous or 
Jlai^m, a pure unmixed yellow, the colour of the blossom 
of the sun-flower: stramineous or stramineus, paler than 
the last, the colour of straw, but rather brighter and purer : 
sulphureous or sielphureus, a pale delicate yellow, the 
colour of powdered brimstone: luteous or luteus, the 
colour of the yolk of an egg : lutose or lutosus, the colour 
of yellow clay: tawny or fnlvux, the colour of the lion. 

Greens: — glaucous or fflaucus is that pale grey green 
which is the usual colour of the sea: prasinous or prani- 
nus is thB colour of the leaves of leeks : olive or olirariiix 
is the colour of olives, a dull green or green with brown 
in it. 

Blues : — CEenileous or cierulem is the colour of the sky : 
cyaneous or cyaneus, a pure bright blue, the colour of the 
blossom of Centaurea Cyanus; this colour has been erro- 
neously described as that of indigo : caesious or caiHus is 
an impure greyish blue: violaceous or violaceus has a 
mixture of red in it, and is precisely the colour of the 
purple violet : frosted or pruinosun expresses that appear- 
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Imce which objecta possess when covered with a shght 
coat of hoar Irost ; it may be said to approximate to a 
blue grey. 

Whites: — albous or albus is a pure white; whitish or 
alhidas is a dirty or impure white: grey or camcs, the 
colour of grey hair, and more properly confined to descrip- 
tions of hair : cinereous or cmereus, the blue grey colotu: 
of ashes : cretaceous or cretaceus, the white of chali, or 
white with a slight tint of yellow ochre : niveous or niveus 
is a brilliant snowy white. 

Besides these there are various metaUic colours common 
in insects, as silvery or argenteus, brassy or aheneus, like- 
wise written teneus, and then nsed to imply a bright gold 
green ; the Latin word smaragdinus implies a slill more 
intense degree of the same colour: coppery or cupreus, 
and steel blue or chalybetis. 

The degree of intensity in a colour is usually implied 
by the addition of an adjective ; thus saturatus implies 
that a colour is very deep and fiill ; dilutus implies that it 
is pale ; again, latus very bright, and obsoletus very dull 
or indistinct, are contrasted in the same manner, and may, 
by altering the termination, be used adverbially j Ibua l^ld 
cupreua, obsolete glaucus: saturatus and dilutus do not 
allow this change. 

Of Distribution of Colour. — A diversity of colour occurs 
very frequently in the same insect, and the shape or limit 
of a colour is expressed by a descriptive word ; as a spot 
or macula signifying a roundish or angular mark, not elon- 
gated in any direction : a stripe or plaga is the term used 
when the spot is more elongate : a fillet or vitta is a longi- 
tudinal stripe, and a band ov fascia is a transverse one, 

Shape. — The terms used to express shape should be 
precisely in accordance with those employed by the Latin 
authors : their copious language may readily be applied 
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to any figures with which we may meet, and tfichnical 
nomenclature in this branch of the subject involves the 
description in obscurity iustead of elucidating it. 

Sculpture of S-urJace. — The characters impressed on the 
siu'face of the skeleton are highly important, and afibrd us 
excellent guides for the discrimination of species : a more 
minute detail of these appears indispeasible : the following 
are tlie principal variations. 

Smooth, Itsms or lafigatus, is when the surface is per- 
fectly smooth, without depressions or elevations : shining, 
nitidus or lucidus, when the surface is polished as a mir- 
ror ; rough, asper or scaher, when covered with an irregular 
rugosity : pustulose or pustuhsus, when covered with 
pustules resembling those occasioned by the small-pox : 
muricated or muricatvs is when these pustules are pointed, 
and echinatu» when they are produced into spines : 
vermcose or verrucosus, when covered with tubercles 
resembbng warts : punctured or puncim is when the sxir- 
face has the appearance of having been thickly punctured 
by the point of a pin, the pin not passing through, but 
simply making impressions : punctured in lines or strio- 
punctus is when these punctures are arranged in longi- 
tudinal lines : reticulate or reticufatus, when tolerably 
smooth, yet covered with something like net-work : verrai- 
culate or vermiculatus, when covered with tortuous mark- 
ings, lite worm-eaten wood : striate or striatus is when 
marked with longitudinally impressed lines, and puncto- 
striatus is when these lines are themselves punctured : 
canaliculate or canuliculatua is when the impressed lines 
are coarser and deeper than the foregoing, and sulcate or 
sulcatus is when they are still deeper, resembling furrows : 
lineale or lineatus has lines in the same degree as striatus, 
but the lines, instead of being impressed, are raised above 
the surface : keeled or carinatus is when these rjused lines 
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fire fewer and more elevated : and chained or catenatus is 
when the space between two impressed lines is divided 
into oblong elevations, and is supposed to resemble a chain. 

Clothing of Surface. — A surface is called tomentose or 
lanaginosus when covered with a thick down : sericeous or 
sericatus when the down is short, thick and silky : villose 
or rillosus when the surface is covered with longer and 
more distinct hairs : hirsute or liirsutus when covered with 
long shaggy hair : criuite or crinitm when the hair is very 
long and thin : squamous or squameus when covered 
with distinct scales. 

In the Pteracantha fascinta, the insect figured below, 
the antennas may be termed slightly serrated; the elytra are 
slightly carinated, and are distinguished by an acute spine 
at their lower extremity or apex : the Ught band across 
the elytra is called a fascia, — hence the term j 





Of the Muscles of Inlets. — Muscle is a eubstance wliicii 
yields to the touch : it consists of two parts ; tho body of 
tlie muscle, which is fleshy ; and the extremities and coat- 
ing of the muscle, which are tough, strong, and elastic, 
and are designated as tendon. The stu-face of muscle is 
a hcautitid microscopic object : it presents a series of 
exceecUngly fine transverse hnes, wliich, in contraction, 
a undulated form. Tlic fibre uf muscle is much 
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the same in every animal, from man to llie most minute 
(Uiimalculc. The attachment of muscle is solely to the 
osseous plat£s or boues, which constitute the external 
covering of an insect; in these they originate precisely in 
the same manner as the muscles in the human frame are 
attached to, and originate in, the bones. 

The bulk and form of muscles in insects are beautifully 
apportioned to the offices they are required to perform; 
and unusual bulk in any part of an insect generally implies 
the presence of unusually developed muscle, and the object 
for which it is developed may frequently be ascertained, 
We have before seen, that the fore wings arise ftom the 
mesothoraa:, and the hind wings from the metathorax : 
these segments vary greatly in size, and this variation de- 
pends BO precisely on the powers of flight possessed by 
each pair of wings, that an insect anatomist, on regarding 
these two segments alone, would at once decide on the 
relative power of the wing which they had home. In flies, 
the fore wings alone are used in. flight ; the hind wings are 
rudimental ; the whole bulk of muscle, therefore, required 
for flight, is placed in the mesothorax : in beetles the hind 
wings alone are used in flight, and the bulk of muscle is 
consequently transferred to the metathorax. It happens 
in some moths, that one sex flies and the other does not ; 
and in these the different size of the wing-bearing seg- 
ments proves the provision of muscle to be for the piar- 
pose of flight. In the comnaon ant, the little worker 
never leaves the ground; wings, therefore, would be an 
incumbrance to it. We find that its pro- meso- and meta- 
thorax are very small and insignificant segments, while 
tlie mesothorax of the productive female is the largest seg- 
ment in her body, because it is one of her duties to perform 
a long flight, and to use the wings which that segment 
bears. The muscles in those wing-hearing segments which 
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do not employ their wings for flight, are probably not ah- 
seat, but repose in a rudimcntal state ; while the muBcleR, 
whose active uses are required in the neighbouring seg- 
ments, are increased at their espense. 

The form of muscles in insects is as Tarious as their 
size, and depends on the motion required of them : every 
muscle is precisely of the shape, as well as size, best I 
adapted for the office it has to perform. The musclea ' 
which sene to raise a leg and lift it forwards, and all sii 
lar simple movements, arc linear or cylindrical when at 
rest, but in contraction become fusiform, the extremities 
attenuating, the centre incrassating, and the whole being 
abbreviated. The muscles which sene to perform the 
wriggling undulating motion, so common in larva?, espe- 
cially those which are without legs, are triangular, and in 
motion contract alternately each side of the triangle, so 
tliat each angle becomes acute and obtuse in turn. 

Muscles in insects more frequently cross and intersect 
each other than in vertebrated Miimals : in some instances, 
where connected with the organs of respiration and circu- 
lation, they are excessively minute, and appear actually 
interwoven, crossing in every direction, like multitudes of 
slender threads. It is in such situations that dominant mo- 
tion exists; motion altogether independent of, and unin- 
fluenced by, the will. 

The principal muscles in insects are generally in p^rs ; 
that is, each principal muscle has an antagonist muscle, 
which, after any given movement, has ibc power to restore 
the original position. The muscles destined for the govern- 
ment of the limbs are all of the linear or cylindrical form, 
and all in pairs, a tlex:or and extensor muscle being found 
in each joint of the legs, &c. 

Nerves.— In vertebrated animals the brain is situated in 
the head. Brain is supposed to be the scat of mind: all 
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the nerves originate in the brain : the nerves are the organs 
of sensation. We find that in insects there is no part 
positively ascertained to be the brain : we discover nerves 
throughout the body, and we trace these to large masses or 
knots, situated at intervals throughout the whole length of 
the insect. 

Experience has shown us that, on the brain of verte- 
brated animals being separated from the body, or even 
greatly injured, both sensation and active vitality at once 
cease ; but in insects tlie separating of the head or of the 
parts containing either of these masses of nerves, produces 
no immediate or ascertainable effect on sensation or vi- 
tality. This shows us, ^rst, that mind or vohtion is, in 
vertebrated animals, situate in the brain ; secondly, that in 
insects it is not exclusively confined to any part. These 
conclusions lead to the probability of a third, that brain and 
nerve are but different states of the same system of organs. 
The vitality, therefore, concentrated in a brain, may be dif- 
fijsed through the nerves when there is no brain, and each 
mass of nerves may be the seat of that small power of 
mind which insects possess. 

The nervous cord extending, as described, fi-om one end 
of the insect to the other, is compared to, and has been 
called, the spinal marrow ; its first knot or incrassated 
portion, the brain; the following knots, ganglions: this 
nomenclature appears arbitrary, as we have seen that no 
particular portion exercises exclusively the fimctions of a 
br^un. It appears better to consider each of the little 
knots a separate and independent centre of volition, as it 
undoubtedly possesses the characters of such, giving out 

Kits various nerves in the same manner as the human brain. 
All anatomical operations succeed best wilh the larvai of 
insects, because the constant and obvious division of the 
body of laiTK into thirteen segments, afl'ords us more ready 
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meaBB of describing the result of observation ; whereas, in 
perfect insects, several segments are liable to become 
united, and the exact boundaries of each arc thus rendered 
subjects of doubt. It must also be observed, tliat the 
internal systems of organs follon-ing and adapting them- 
selves to the wonderful changes on the surface, require the 
utmoGt caution in the anatomist who attempts to charac- 
terize them. Let us then examine the caterpillar of a com- 
mon butterfly, and trace its system of brains and nerres : 
in this we have the advantage of being able to examine 
it in all its stages, and to compare and ascertain, with to- 
lerable certainty, both the mode and extent of change. 
In the larva of a butterfly tlie spinal cord has thirteen 
knots, one in each of its segments ; these knots, from their 
similarity in office to brain, may be called cerebroids or 
cerebroidtB ; and each one may be distinguished by the 
name of the segment in which it is situated. The first 
cerebroid or capitis cerehroida, is composed of two hemi- 
spheres ; from these arise, in perfect insects, several pairs 
of nenes ; there are two optic nerves or vervi ocalorum ; 
two antennary nerves or nervi antennaram ; two mandi- 
bulary nerves or nervi mandibularum ; two maxUlary nerves 
or nervi maxillarum ,- and two labial nerves or nervi lahii. 
To return, however, to the caterpillar, the first cerebroid is 
situated above the cavity of the mouth; fi'om each hemi- 
sphere of the cerebroid a cord proceeds ; these unite on 
leaving the head, just above the opening of the throat, 
forming the second cerebroid or prothoracU cerehroida : 
they then again divide, and, passing one on each side of 
the giUIet, reunite below it, and enclose it m a ring. At 
the union they form the third cerebroid or mexothoracix 
cerehroida; and from this arise four principal nerves, two 
of which, the mesopedum nervi, descend to the feet, and 
two others, the protlioraciv nervi dormles, ascend to the 
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&i the coid then again separates^ to reunite in the 
mesothoraXi where it again gives rise to four nerves. After 
forming the fourth, fifth, and sixth cerebroidg, separating 
in the same way between each, the cord proceeds, single 
and united, to the propodeon, and through the other seg- 
ments to the ielum, leaving a distinct mass or cerebroid 
in each segment, which invariably gives out four nen'ea, 
two of which ascend to the back and the other two descend, 
some entering the prehensile legs with which most cater- 
pillars are furnished. In the telum is situated the thirteenth 
and last cerebroid or teli cerebroida, and this gives off no 
less than eight nen-es, most of them permeating the organs 
of generation : thus the number of main nerves arising 
from the whole of the cerebroida in this caterpillar, is 
si Kt J- two. 

The twelfth and thirteenth cerebroids are attached and 
sessile without any intervening cord ; the spaces between 
the others vary very rapidly as the insect approaches per- 
fection. In the first place, the second cerebroid enters the 
head, and becomes united with the first ; then the fifth 
and sixth approach and unite ; then the third and fourth; 
lastly, in the pupa, the seventh and eighth wholly disap- 
pear, and eight only are to be found in the perfect butterfly. 
The nerves, aft«r leaving t!ie cerebroids, divide and ramify 
almost infinitely, being more particularly abimdant in the 
head and tarsi; they do not appear to penetrate the ossified 
skin, although they are found close beneath it. 

The nerves are the means by which the circumstances 
of matter are conveyed to the mind, and also the means 
by which the commands of mind are conveyed to matter : 
in tlie former capacity they are the organs of the senses. 
The senses of insects are, properly sjjeaking, seven: love, 
touch, taste, smell, hearing, sight, and the commanding 
and govemiag sense, called volition, mind, thought, or in- 
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stinct. Love is that sense which ensures obedience to the 
great commaDd, " Increase and muldply :" its gratificatiou 
Beems the main object of an insect's life, afler baving ar- 
rived at maturity : its seat is in the organs of generation. 
Touch is a most invaluable senso to insects ; they have 
two antenna and four feelers attached to the mouth, which 
appear provided purposely for the exercise of this sense : 
the larsi are also employed to ascertain qualities by touch ; 
but the other parts of tlie body appear insensible to feel- 
ing, either as regards the ascertaining of qualities or the 
sensation of pain. Taste is undoubtedly possessed by in- 
sects in an eminent degree ; and they seem to have the 
same preferences for animal or vegetable food which are 
evinced by vertebrated animals. Smell appears to be the 
sense by which insects are led to discover strongly- scented 
substances at a great distance, where it is quite impossible 
that sight should aid them; its seat, however, is wholly 
unltnown. Hearing seems also to be possessed by insects, 
or to what purpose would the merry cricket sing his evening 
song, if there were none of Ids kind to listen to and admire 
it? The seat of this sense is also wholly unknown. Sight 
is a sense of which we have abimdanl evidence ; it is seated 
in two large compound eyes, often occupying nearly the 
whole head, and also occasionally in three minute simple 
eyes, situated in a triangle on the crown of the head. 

The mind of insects is more wonderful than our own : 
it has neither speculation, retention, judgment, nor power ; 
it is, in fact, an existence which comes perfect from the 
Creator r the new-bom bee is perfectly mistress of arclii- 
tecturej she is heaven-instructed: the mind is not only 
the ruling sense, but is a distinct immaterial element. 

The Alimentary Canal. — The alimentary canal in in- 
BccU, as in higher animals, consists of three principal parts, 
the gullet, the stomach, and the intestines. The gullet or 
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eesophagm is the part which most nearly approaches the 
head, and the external opening of which is the throat or 
pharynx already described ; it is of vaiioua length ; and 
in this particular it appears moie influenced by the variation 
of exterDal form than by the quantity or quality of food 
consumed. The gullet is called simple or simplex when 
it is merely a tube of uniform size extending from the 
pharynx to the entrance of the stomach : this is the usual 
structure. It is ventricose or venti-icoxus when it dilates 
into a large bag or crop before its union with the stomach, 
mid detains the food in its passage to that organ. It is 
said to be compound or compositus when it has a long 
pear-shaped cell opening from it, and extending beneath 
the stomach and intestines, yet having no communication 
with either ; this is the case in all the flies and gnats which 
feed on blood, and many of the same tribes which subsist 
on other fliiids : the blood sucked is at once received into 
it ; and, as enough is frequently swallowed at a single meal 
to last for days, it returns slowly to the gullet as required, 
and then passes to the stomach for digestion. 

The stomach or ventriculus receives the food immediately 
from the gullet, digests it, and passes it on to the intestines. 
The food immediately on entering the stomach, combines 
with, and is pervaded by, some fluid secreted by the sto- 
mach ; this fluid probably serves to assist in digesting the 
food, for it immediately undergoes a change in consistence 
as well as coloiu-. The stomach varies greatly in the form 
and nature, both of its main cavity, and of the numerous 
appendages with which it is occasionally furnished. It is 
termed simple or simplex when it is a mere continuation of 
the gullet in an enlarged form, being slightly constricted at 
the union with the gullet, and more so at its junction with 
the intestines, where an elastic ring is placed, which, when 
contracted, nearly closes the aperliue. It is said to be 
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double or duplex when it is divided into two distinct por- 
tions, one preceding the other : in tliis instance the anterior 
portion seems to be the principal organ of digestion, and in 
ioTJQ, as well as office, frequently appears to resemble the 
gizzard of birds: the posterior portion corresponds with 
the stomach in its usual simple form. The stomach is tri- 
ple or triplex when it possesses three separate divisions fol- 
lowing each other longitudinally ; it sometimes, but rarely, 
has four or more of these divisions : and finally, it is called 
compound or composilus when it Uirowa off two or more 
minor stomachs or caeca, resembling little pm'ses, at or 
near its union with the gullet ; these are particularly obser- 
vable in the voracious herbivorous insects, which have the 
anterior portion of the stomach in the form of a gizzard. 

The stomach varies also in the character of its interior 
surface ; it is sometimes ))crfectly smooth, and sometimes 
covered with a pilosity more or less shaggy ; this pilosity 
has been said to consist of minute tubidar processes, which 
secrete the fluid for digestion. 

The stomach, at its posterior extremity, unites with the 
intestines ; these consist of two portions, the small intes- 
tines or iihtestina parva, and tlie terminal intestine or 
rectum. 

The whole of the alimentary canal, from its anterior to 
its posterior opening, is frequently little more than a direct 
lube or cylinder J the intestines are never subject to the 
convolutions so general in vertebrated animals i the pas- 
sage of the food is excessively rapid, and the change it 
undergoes very slight. There are, originating from the 
stomach, at or near its union with the intestines, several 
long tortuous filiform appendages, which are said to be bile 
vessels, and to correspond with the liver of vertebrated 
animals. 

Organa (if Cireulaiion. — In verlebraled animals tlic heart 
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is situated in the anterior part of the mink ; through the 
heart Uie whole of the blood contained in the body is sup- 
posed to pass : all the aiterics and veins originate or ter- 
minate in the heart : the arteries and veins are the organs 
of circulation. Wc find, that in insects, iliere is no part 
positively ascertained to be the heart ; but we discover 
blood circulating throughout the body, and we trace it to 
a series of large reservoirs, which form a connected line or 
channel the whole length of the insect. 

The blood of insects is a ihin, transparent, and almost 
colourless fluid ; it contains a quantity of oval particles 
which appear perfectly consistent, yet are as transparent as 
the fluid portion : a small portion of the blood dried on a 
glass presents a crjstallized appearance. The best objecl« 

n which to obsene the circulation of this blood, are trans- 
parent aquatic larva;, more particularly those of Eplie- 
merte; and these being distinctly divided into the usual 
thirteen segments, atford us also the means of establishing 

I nomenclature. The number of reservoirs composing the 
great channel m Ephemera i» twelve, one to each of the 
segments, except the head ; these, not having been hitherto 
named, may be called little hearts or corcula, and each one 
may be designated by the name of the segment in which 
it is situated, as the corcu/um of the telum or ieli corcu- 
tittit, but it must be distinctly understood that the number 

f corcula by no means invariably agrees with lliat of the 
segments ; on the contrary, it has been established beyond 
question, that the number of corcula is, in most perfect 
insects, inferior to that of the segments. In this case the 
anterior portion of the channel being without divisions, 
has been supposed analogous to the aorta, and called by 
Uiat name. Each corculum is somewhat pear-shaped, the 
smaller or pointed extremity being directed towards tlie 
head of the insect, anil fitting into a cavity in the corculum 
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above it, which cavity exactly corresponds, except in its 
being somewhat deeper and more pointed, to what is called 
the eye of a pear : twelve pears thus placed in a line, each 
closely touching the one aljove it, would give a general 
idea of the twelve corctita. Each corculwm htis a most 
distinct, tough and elastic coat, like that of an artery ; the 
interior appears to be wholly filled with blood. The aper- 
tures of each corculum are two, one of them at each ex- 
tremity ; the posterior aperture is occasioned by the 
pressure of blood from below, causing the point of the 
corculum to open : the aperture itself is surrounded by an 
elastic ring, which expands and closes with each pulsation. 

Mr. Bowerbank, who has paid great attention to this 
highly interesting branch of insect physiology, and whose 
observations have been attested by the autlior, has described 
in the 'Entomological Magazine' {Vol. 1., p. 239), the 
phenomena of the circulation of blood, in nearly the 
following words. 

" The great dorsal vessel extends nearly the whole length 
of the body, and is of great comparative magnitude. It is 
jumisbed, at regular intervals, with double valves, about 
equal in number to the sections of tlie body. Both above 
and below each of tliese sets of valves is a pair of singular 
looking appendages. They are probably nervous gang- 
lions, auxiliary to the motions of the vessel, but so exceed- 
ingly pellucid as scarcely to be defined with the highest 
power which can be apjilied to them. The action of the 
valves is a most interesting and bcautifiil sight. While in 
their greatest slate of collapse, the point of the lower valve 
is seen closely compressed within the upper one. At the 
commencement of the expansion of the artery, the blood 
is seen flowing in from the lateral apertures, and, at the 
same time, the stream in the artery commences its ascent. 
When it has nearly attained its greatest slate of expansion. 
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the sides of the lower valve are forced upwards by the in- 
creased flow of the blood from the section below the valve, 
the lateral openings are closed, and the main current of tlie 
blood is projected through the two valves. 

" It is not easy to see this beautiful structure of the valves 
of the great dorsal vessel, for it is only when the insect is 
Id a state of great exhaustion, or has been just so much 
compressed as to destroy voluntary motion without entirely 
depriving it of life, that it is possible to subject it to a 
power sufficiently high to discern these extremely delicate 
and transparent tissues ; aud even then, to see them to the 
greatest advantage, recourse should be had only to such aa 
are in the last three or four segments of the body. 

"The structure of the upper valve appears to be a re- 
flecting inwards and upwards of the inner coat or coats of 
the artery; and of the under one, to be a contraction and 
projection of the like parts of a portion of the artery be- 
neath, so as to come within the grasp of the lower part of 
the valve above it. The exterior portion of the artery 
may be seen as an exceedingly fine line, connecting the 
parts above and below the valves. 

" The blood does not appear to be confined within any 
specific vessels, previously to its entering the lateral open- 
ings before -mentioned, as when they open, the particles 
are seen converging towards them, from all the adjacent 
parts of the cavity of the abdomen. The whole of the 
blood received throughout the course of this vessel is con- 
veyed to the extremity of the anterior part of the body, 
where the vessel makes a curre inwardly, is lost to view, 
and apparently discharges the entire volume of the blood 
into the cavity of the body, for it is seen pursuing its course 
downwards, in a wide spreading stream, on each side and 
beneath the great dorsal vessel. As it descends, portions 
■ are again received by the valves of the dorsal vessel, and 
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at tbe same timi;, cavities passing down each side of the 
body convey anoiber portion of the blood lo its lower ex- 
tretnity. These are proper]y cavities or portions of the 
great abdominal cavity, their boundaries not being clearly 
definable. They communicate at each junction of the sec- 
tions of tbe body with the great abdominal cavity, as a 
portion of the blood they convey is discharged at these 
points, and supjilies the place of other portions received 
through its valves into tlie great dorsal vessel. 

" The circulation is also strikingly and beautiiiilly exhi- 
bited in the tail. Here Uie ascending and descending 
canals, like vein and artery, accompany each otlier; and, 
at the same instant that tlie blood is seen to pass up the 
one, with the usual pulsatory motion, it descends in tbe 
other in a similar manner. Tliia is the more apparent, as 
the sides of the canals are well defined, and each perfectly 
distinct from the other. 

"Although the blood passes with the same pulsatory 
motion through these minute canals as it does in other 
parts of the body, yet no pulsation of either the ascending 
or descending canals themselves can be detected. The 
moUon, therefore, seems to be entirely dependant on tbe 
action of the great dorsal vessel, which evidently performs 
in the insect, the same functions that the heart does in 
vcrLcbratcd animals. 

" Upon fixing the insect ko as to obtain a side view, the 
great dorsal vessel presents a very interesting appearance. 
It is seen continually and regularly oscillating backwards 
and forwards, upwards and downwards, and at the same 
lime the main current of the blood in the great abdominal 
cavity winds its way in all directions towards the hinder 
extremity of the insect. Scarcely any larva: exhibit the 
circulation of the blood in so bcautiliil a manner as the 
one 'described, although llicic aie few in which it is not 
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more or less to be seeu, as I have been able to detect the 
great dorsal vessel in almost all I have examined. 

" Next to the larva of the Ephemera marginata, that ot 
Agrion affords the beat view of the blood and its circula- 
tion. In all Ihe species of these fonT(E I have yet exam- 
ined, I have found it as nearly similar as possible in 
appearance to that which we observe in the Ephemera, 
and, in some instances, it has afforded even more satis- 
factory results. The head of this larva is much moro 
transparent than that of the larva of the Ephemera, we 
therefore have a belter view of the circulation of the blood 
in the head of this insect than can possibly be obtained 
in the other. In this object the blood is seen rushing like 
a beautiful intermittent fountain towards the mouth, and 
dividing, right and left, into two jets, a portion of each of 
which flows within a given boundary past the back of the 
eye, whilst the remainder winds its way through other 
channels, deep in the side of the head, and returns again 
into the body. The antennae of this insect also afford 
another beautiful instance of the circulation being carried 
forward within well-defined vessels. They are each com- 
posed of six joints, up four of which the blood is seen to 
take its course, and after turning round the extremity of 
the fourth joint, it returns by a distinct canal into the head. 
" In the leg, likewise, the circulating fluid and its canals 
are clearly and distinctly to be traced, even to the very 
extremity of the tarsus, where, as in the antenniB, the par- 
ticles of the blood are seen to descend on the one side of 
the leg, and, turning the extreme point, to return up the 
contrary side to tlie one by which they came down." 

The Trachea. — In vertebrated animals, the lungs are 
situated in the anterior part of the tnmk : the whole of the 
air that is appropriated to the uses of tlie body must be 
inspired by the trachea, which ascends from the lungs 
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the mouth and aoslrils: the trachea and hings are the 
organs of respiration. We find that in insects there is do 
part appropriated solely to the organs of respiration, but 
that they permeate every part of the body, mixing with 
the blood vessels, and, as we might say, seeking the blood, 
in order to aerate it, instead of the blood seeking the organG 
of respiration by rushing into the lungs, as it does in vcr- 
tebrated animals. The organs of respiration in insects 
consist of simple tubes, which communicate externally 
with the air, and internally with the blood : the utility to 
all animals of imbibing air appears to be owuig to its action 
on, or incorporation with, tlie blood. 

The air tubes of insects or trackeas communicate with 
the air by means of apertures which occur at intervals 
along the sides of insects ; these apertures, which are 
called spiracles, are very various in their form, size, and 
number. The spiracles or spiracula are sometimes ftir- 
nished with moveable lips, which the insects can close at 
pleasure, and thus exclude all injurious substances : some- 
times they are famished with a fiinge of delicate hair, 
which answers the same purpose; and sometimes tliey 
are constantly open, and without any kind of protection. 
The spiracles in those instances in which they are tumished 
with moveable lips, open and close with great regularity, 
the body at the same time expanding and contracting ; a 
certain evidence that the motion of the spiracles is con- 
nected with respiration. The spiracles are commonly ob- 
long in their shape, but there are instances of circular, 
linear, quadrate, ear-shaped, and ere scent- shaped spiracles. 

The number of spiracles is generally eighteen, nine on 
each side ; this number is possessed by almost all butter- 
flics, moths, beetles, &c. ; in flies there are not so many ; 
in these, moreover, the number is not uniform. The names 
of the spiracles depend wholly on the segment in which 
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fhey happen to be situated, as the right spiracle of the 
prothorax or prothoracis spiraculum dextrum : the fact 
of a segment possessing or not possessing spiracles is of 
importance in classification. In the figure of the caterpillar 
of the privet moth, at page 82, a spiracle may be observed 
under each of the oblique bands which ornament its sides ; 
and in the pupa or chrysalis of the same insect, figured at 
page 196, the same spiracles art; still to be traced. These 
breathing apertures are so very obvious in the majority of 
caterpillars that they can scarcely have escaped the notice 
of the most unobserving. 

From each spiracle a single trachea enters the body ; 
this single trachea is invariable ; but the systems of tracheie 
within are on various plans ; the principal are the detached 
tracheiB, and connected tracheal. They are called detached 
when, after entering the body as a single cylindrical tube, 
they separate, diverge, and ramify, throughout the region 
I in their immediate vicinity, without any obvious connexion 
I with the trachetB of the adjoining spiracles ; and connected 
when there is a grand longitudinal trachea traversing each 
side of the body throughout its length, into which each 
spiracle sends its particular trachea, sometimes as a single 
tube, sometimes afler a slight ramification. 

Whether tlie trachece possess the detached or connected 
form, their minute branches may be traced wandering over 
to the opposite side of the insect, and uniting with similar 
minute branches emanating flora that side, so that the sys- 
tem of respiration is always connected, and acts by uni- 
formity of impulse. The ramifications of the trachea, to 
our perception, appear infinite ; they pervade the skin, 
muscles, nerves, stomach, intestines, legs, wings, and all the 
oi^ans of sensation ; the organs of respiration are therefore 
more generally diffused in insects than in other animals 
The blood of animals, in order to maintain its vital powers. 
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requires supplies of oxygen, which is a principal ingredieni 
of atmospheric air : an animal, therefore, in breatliiiig the 
air, dindes the oxygen from the otlier constituent parts, 
appropriates the former, and rejects the latter. 

General Siimmarif. — In the changes which insects 
undergo, not only is the external appearance altered, but 
llie organs of support, motion, sensation, digestion, and 
generation are also altered, and frequently those of respi- 
ration. The organs of support in insects are mostly ex- 
ternal ; they are not bones, but perform the functions of 
bones ; no experiments have yet proved that they possess 
the least sensitiieuess to touch, except in a few parts in 
which the nerves obviously ramify to the surface. The 
organs of motion in insects are enclosed within, and at- 
tached to, the organs of support : they are evident muscles, 
partly fleshy, partly tendinous, and differ in no material 
character from the muscles of vertebraled animals. 

The organs of sensation in insects are distinctly and 
decidedly nerves, and in most respects resemble the nerves 
of vertebrated animals ; they do not, however, originate in 
a common or concentrated brain, but in numerous incras- 
sated bundles of nerves, wbicli are now termed cerebroids. 
The usual animal senses are possessed by insects ; most of 
them obviously. Of hearing, we find slender proof, and its 
seat is altogether unknown ; we also rather presume than 
know that insects possess smell ; its seat is also unknown. 

The Organs of digestion in insects are peculiarly simple : 
the alimentary canal is very short, and the intestines gene- 
rally without convolutioss ; the food passes very rapidly, 
and undergoes but little alteration. 

The organs of circulation are these : a longitudinal series 
of little hearts, now termed corcida, which receive blood by 
lateral apertures from the cavities of the body • the blood 
is transparent and colourless, it contains numerous con- 
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BiStent oat-shaped particles ; it flows very regularly, and in 
many parts of the body with a distinct pulsation. 
The organs of respiration are lubes permeating the 
I whole body, and communicating with the air by means 
j of lateral spiracles or openings iu the sides of the insect 

Insects are long in proportion to their breadth : they are 
I transversely divided into thirteen segments; each segment 
hseems to possess in itself a distinct vitality. Insects are 
excessively tenacious of life, epen to so gieat a degree, 
that heads separated from the body have eaten voraciously 
for hours, the food passing completely through them ; and 
bodies without heads have occasionally flown, and have re- 
peatedly walked about for days. Insects appear to possess 
no mental power ; to be incapable of memory ; to assnme 
the winged state in the plenitude of perfection ; to perform 
the acts their parents performed without the possibihty of 
tuition or obsen'alion. 

The author is aware that several repetitions occur in the 
'• course of these pages, but they appeared to him essential 
I to make the subject perfectly clear; he hopes that those 
[ who do not see their necessity will yet pardon them. Some 
' of these highly interesting subjects lose nothing by repe- 
tition; for the mind in youth — and for such this volume is 
more particularly designed — is too apt to wander from the 
immediate subject before it, if of a somewhat abstruse 
character, and requires constantly to be reminded of those 
important, yet often uninviting truths, which must be re- 
ceived before any real progress can be made in science. It 
is the author's particular wish to instruct as well as please i 
to amuse by a recital of the ex-traordinary acts which in- 

I Beets perform, and to improve the understanding by showing 
how the parts of insects are adapted for those acts : to point 
out clearly the evidence of design in the structure of these 
apparent atoms : to demonstrate how and for what purpose 
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one structure differs from another : to induce a reverential 
reflection how far above us and our limited powers of coro- 
prchensiou must he that Being, whose infinite and all- 
per\-ading intelligence could plan such a multiplicity of 
structures, each bo beautifully adapted to peculiar appetites 
and peculiar habits, those very appetites and habits being 
given to the possessor in order that it should perform some 
important oiBce in the economy of nature. 
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BOOK IV. 



ON SYSTEM, OR CLASSIFICATION OF INSECTS. 



Vast chain of heangl which from God began. 

Natures aetherial, human, angel, man. 

Beast, bird, fish, insect ; what no eye can see. 

No glass can reach : from infinite to thee. 

From thee to nothing ! On superior powers 

Were we to press, inferior might on ours : 

Or in the full creation leave a void. 

Where, one step broken, the great scale 's destroyed ; 

From Nature's chain whatever link you strike. 

Tenth or ten thousandth, breaks the chain alike. 

POPK. 
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The classes of Insects : ~1. Lepidoptera. 2. Diptera. 3. Hymenoptera. 4. Coleoptera 
5. Orthoptera. 6. Heiniptera. In the centre, Neuroptera. 



CHAPTER I. 



CLASSIFICATION OF INSECTS IN GENERAL. 



Every one must have observed that there is a greater re- 
semblance between some two of the various insects with 
which he is acquainted, than between some other two : thus 
a butterfly more nearly resembles a moth than a moth re- 
sembles a beetle, or than a butterfly resembles a beetle. 
Again, two different kinds of butterfly more nearly resemble 
each other, than either of them resembles a moth ; the same 
with two moths ; and the same with two beetles. Now no 
one with the slightest idea of similarities would place the 
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beetles between the moths and the butterflies ; neither^ 
would any one place one of the mothe or one of the butter- 
flics, between tlie two beetles. 

Resemblances, in natural history', are not dependent on 
the outward and obvious distinctions of size and colour, 
but are to be traced in other characters; in economy, 
habit, and structure. Economy comprises the acts of a 
living being, as described in the First Book of this volume; 
structure is described in the Third Book ; and habit is the 
external fonn and appearance; in fact, the result of struc- 
tm-e. In arranging, it is necessary to consult all these 
characters, but principally structure, because, under all 
circumstances, we gain souic knowledge of this ; whereas, 
habit may be occasionally altogether deformed, and econo- 
my frequently altogether unknown : in structure, primary 
variations occur in the systems of organs ; secondary vari- 
nlions in tlio details of each system. 

In all iininials' the bones, or organs of support, and the 
covering of the surface of the body, as skin, hair, feathers, 
or scales, afford the most ready characters by which to 
distinguish different kinds of animals from each other: 
now, in insects, we have seen that the organs of support 
arc on the surface of the body, and, therefore, present 
greater facility to the describer. When the known animals 
shall be so arranged that each one is placed nearest to tlie 
one which it most resembles, and a series thus formed 
from which none shall be excluded, then the arrangement 
will be perfect, and the natural system will be discovered : 
this has been the ultimate object of naturalists in all ages. 

In any abstract science, there is an evident advantage in 
being able to determine the names of every object, or group 
of objects ; and so to allude to either, in speaking or writing, 
as that all ])erson8 possessing a moderate knowledge of the 
science may at once form a definite idea of what is meant. 
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Be power of intelligibly designating an object, or a group 
of objects, is only to be attained by a close attention to 
nomenclature. 

In nomenclature, it is a sound plan to revert to some stan- 
dard authority; and, supposing that described and named 
objects be at any subsequent time re-described and named 
as new, to strike out such new names as soon as the fact shall 
be pointed out, and substitute the old names in their right 
of priority ; in all instances subsequent to such authority, 
the best role is, that the name first published be received. 
Naturalists are agreed in considering Linneus the original 
founder of our admirable binominal nomenclature, and, 
with very few exceptions, they refer to him as tlie standard 
authority : the author has adhered, as nearly as possible, 
to the Linnean nomenclature, altering, however, the tennl- 
nation of the names, in order to appropriate the original 
names to minor divisions. 

For convenience, we make catalogues of all known ani- 
mals : it is the object of every compiler of such catalogues 
"■ to make as near an approach to nature as he is able. These 
catalogues or arrangements are not limited to a simple list 
of single names or kinds of animals, called species, but many 
species are grouped together under a second name, and called 
a genus ; a number of genera are united, and called a family 
or familia ; a number of famUies are united and called an 
order or ordo. From orders we mount upwards to stirpes; 
from stirpes to classes ; from classes to tribes or iribus; 
from tribes to provinces or provinciw ; from provinces to 
kingdoms or regna ; and, from kingdoms to universal nature. 

Universal nature is divisible into material and imma- 
terial: the material is divided into organic and inorganic ; 
the organic is divided into animal and vegetable : these 
are called kingdoms or regna, and (he whole of the animals 
Oius constitute tlic animal kingdom : the inorganic division, 
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like the urgaaic, is double : of tbe immaterial we all a.re 
ignoraDt. The animal kingdom is distributed under four 
great divisious, distinguished from each other by organiza- 
tion. One of these ia a single group, the other three are 
each double groups ; that is, they each contain two groups, 
both of which possess the essential characters of the divi- 
sion, but which, nevertheless, widely differ in some subor- 
dinate chaiacter. These divisions, whether considered as 
four or seven, may be termed proiincea ; they are these : — 

Vertebrated animals or Vertehrata. In this division, 
which is that of man and of the animals most resembling 
him, the brain and principal trunk of the nervous system 
are enclosed in a bony envelope formed by the cranium 
and vertebra:; to the sides of this intermedial column are 
attached the riba and bones of the limbs, which form the 
frame-work of the body ; the muscles generally cover the 
bones, whose motion they occasion : this is a single group. 

Molluscous animals ot Molltiscata. In this division there 
is no skeleton ; the muscles are merely attached to the skin, 
which constitutes a soft contractdc envelope, in which, in 
many species, are formed stony plates, called shells. The 
nervous system is contained within this general envelope, 
and is composed of several scattered masses connected by 
nenous filaments : this is a double group. 

Aunulated animals or Annulata. In this division tbe 
nervous system consists of long cords, running longitudi- 
nally throughout the body, and dilated at internals into 
knots or ganglions. The covering or envelope of the body 
is divided by transverse folds into a certain number of rings, 
whose teguments are sometimes hard, sometimes soft ; the 
muscles are situated internally : this is a double group. 

Radiated animals or Radiata. The organs of sensation 
and motion, in the preceding divisions, are symmetrically 
arranged on the two sides of an axis ; in this division. 
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tliese organs are disposed lite rays round a centre ; tlieir 
respiratory organs are seated on the surface of the body : 
many animals of this division are a mere homogeneous 
pulp : this is a double group.* 

It will be evident to every one who has read the preced- 
ing Bookj that insects must belong to the third of these 
di\-ision8 — the annulated animals. This division comprises 
two very distinct groups : Jirst, worms or apoda, which 
have soft bodies without legs ; secondly, condylopodes or 
condylopoda, which have their bodies in a hard case, and 
have articulated legs. The province of condylopoda is 
divided into tribes by the number of legs, thus ; — insects or 
hexapoda have six legs; spiders or octopoda have eight 
legs; shell-fish, as crabs or anisopoda, have from ten to 
eighteen legs; and centipedes or myriapoda, have from 
twenty to two hundred legs. 

Insects are divided into two tribes, by the circumstance 
of possessing wings or wanting them; those which have 
wings are termed winged insects or tetraptera; those which 
are without wings are termed wingless insects or aptera. 
The winged insects are again divided into four classes, 
founded on the mode of metamorphosis ; that is, on the 
degree of similarity which the larva and pupa states bear 
to the perfect state : as in the preceding higher division, 
three of these are double classes, and one is a single 
class. In a former chapter it has been said that insects 
are termed amorphous or amorpka, in which there is no 
resemblance between the pupa and imago ; necromorphous 
or necTomorpha, in which there is a similarity, though im- 
perfect; isomorphous or isomorpha, in which the similarity 



* Tbe cbamcters of the four pronnces of anuuals are from Cuvier's 
' Eigne Aflimal.' 
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is complete ; and anisomorphous or anisomorpka, in wliich 
there is great variatioB of metamorphosis, although a gene- 
ral similarity of stmctnre in the perfect state. The winged 
insects are also divided into seivn classes : the amorphous 
insects comprise two of these minor classes, called Lepi- 
doptera and Diptera ; the necromorjihous insects comprise 
two classes, Hymenoptera and Coleoptera ; the isomorphous 
insects comprise two classes, Orthoptera and Hemiptera ; 
and the anisomorphous insects hare only a single class, 
Neuroptera. 

It is of great importance to adhere to some fixed nomen- 
clatnre of divisions, and to understand the Tarious steps 
as we mount from species to kingdoms. To recapitulate, 
they are these : — 1. Species; 2. Genus ; 3. Family; 4. Or- 
der ; 5. Stirps ; 6. Class ; 7. Tribe ; 8. Province ; 9. King- 
dom: and bcitrecollected, the number of tlie minor groups 
constituting a major group, need make no variation in the 
name of either group. 

It may be remarked, that all divisions have a tendency 
to subdivide into the numbers four and seven ; in other 
words, to contain four groups, three of which shall be 
double groups, and one single group : this circumstance 
has led to much argument as to the superiority of the 
particular numbers, — two, four and seven. Some writers 
have also contended for the numbers three and five. The 
relative position in which the objects of nature aland, has 
been also the subject of great discussion; some authors 
contending that the system of nature is represented by a 
strtught line ; others, by the "branches of a tree ; others, by 
the circumference of a circle. No decision on either num- 
ber or position has yet been made by naturalists ; indeed, 
it is the general opinion, that no particular number or posi- 
tion is constant in nature. 

Tlie author ventured to suggest, in a little essay called 
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i^inx Vespiformis,' published some time since, that 
seven was the predominant number; and that, in eveiy 
group of seven, whether the group be large or small, one 
of the seven is central, and the other six surround it, and 
are each connected with it. As a specimen of this ar- 
rangement the following location of the seven classes may 
suffice. 



i 



This septenary system is now making evident progress, 
after having been written against with what the author 
thinks unnecessary severity ; unnecessary, because tem- 
perate argument and persevering enquiry do more to ehcit 
truth, and fair, moderate statements more to establish it, 
than angry words and flat contradictions. The author has 
never met with a single argument, either in print or in the 
course of conversation, to shake his steadf^t belief tliat the 
septenary system is the system of nature. Almost every new 
form of insects that we receive from distant countries, — 
almost every newly ascertained fact in metamorphosis, adds 
an additional link to the evidence already recorded on this 
interesting subject; whereas, were the system ideal or ap- 
plicable only to the comparatively small number of insects 
■with which we are acquainted, each new form must prove 
an argument against its tnith, and consequently a barrier 
to its reception. 




i 



CLASSIFtCATION OF INSECTS, 



They who have only superficially glanced at this Bystem 
find a ready argument against it in the obvious difficulty of 
resolving all groups into any imiform number of divisions, 
and thus they set a stumbling-block at the very threshold 
of the enquiry. The preponderance of the number seven 
is apparently the effect of \he centrality of types, precisely 
as tlie hexagonal cells of a bee-hive result from the pressing 
together of circles. But neither in the centrality of types, 
nor in the mystic number seven, is the test of the septen- 
ary system. Systcmatists have always insisted on some 
one or two characters which they conceived to be of greater 
value than certain other characters : thus Swammerdam 
believed that in the preparatory states of an insect was to 
be foimd the clew to its natiu'al situation : Linncus, whose 
name is familiar to every child who has ever sought out the 
name of an animal or plant, believed that difference in the 
structure of the wings afforded the best divisional charac- 
ters : and lastly, Fabricius, discarding the ideas of Swam- 
merdam and Linncus, insisted that in the variations of the 
mouth was to be found the key to natural arrangemenL 
Thus we have three systems ; that of Swammerdam, or tlie 
" melamorphotic," that of Linneus, or the " alary," and 
that of Fabricius, or the " maxillary." All naturalists have 
acknowledged the merits of one or other of these systems, 
and the numbers in favour of each may be said to be 
nearly balanced. Latreille, the great master of modem 
Entomology, not knowing to which of the three to give 
the preference, proposed a fourth, in which he attempted 
to combine the other three ; but in this he failed, oiving to 
his adherence to the belief that no arrangement otherwise 
than in a right line could be in accordance with the plan of 
nature : Latreille's system was called the " eclectic." 

Now although the metaiuorphotic, alary and maxillary 
systems are so carried out as to be at variance with each 
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other, and although the various advocates of each have in 
set terms denounced the others ; yet the septenary system 
is in perfect and exact accordance with each of them and 
depends on them as the best tests whereby its truth may 
be made manifest: for whether we avail ourselves of the 
approved characters of metamorphosis, wings and mouth, or 
draw up fresh characters from other prominent parts yet 
tmtested, as the 'pro- mesa- and metathorax, we shall find 
the variations of each and all perfectly in accordance with 
the septenary system : no arrangement dependent on me- 
tamorphotic or structural variation can ever interfere with it. 

The position of Lepidoptcra at the head of this system 
is merely for the salce of convenience; the relative position 
of the classes must be preserved, but they are supposed to 
constitute a circle, no one point of the circumference of 
which is superior to the rest. 

Besides these seven classes others under the name of 
orders have been made out for the reception of single ge- 
nera, as SireXf Aphis, Forficula, Sialis, Coccus &c., and the 
larger classes have occasionally been divided, without any 
other apparent object than that of imposing new names. The 
leading entomological writers of all ages, Aristotle, Linneus, 
Fabricius, Latreille, Straus-Durckhcim, Burmcister, &c., 
&c., have preferred adhering as nearly as possible to the 
most simple and obvious primary division of insects. The 
last-named of these authors ob.serves, " The subdivision of 
insects into many orders, which the English are especially 
fond of, certainly merits no recognition ; only where nature 
has set true limits let them be divided, and let us not wilfully 
destroy the beautiful picture of harmony she every where 
presents us with." The scientifi-e world seems to agree with 
this dictum, for the new names of orders are very rarely 
transplanted from the pages in which they originally saw ■ 

^1 the light, I 
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The name of * Sphinx Vespiformis^ has little connection 
with the subject of the essay further than its being the ori« 
ginal name of the insect selected as an object whose place 
in a natural system the author proposed to find. Concern- 
ing the insect to which the name was strictly applicable 
some doubts appeared to exist, and the author attempted 
to show that it was synonymous with the .^Egeria Asili" 
formis of our cabinets. The insect is figured below. 
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OF THE CLASSIFICATION OP LEPIDOPTEHA. 



Character amorphous : i. e. lai'va and pupa bearing no 
resemblance in external appearance to the imago : pupa 
perfectly quiescent, having the limbs and parts of the 
mouth enclosed with the body, in a hard brittle skin or 
case. Larva with strong corneous mandibles, moving 
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horizontally, and six articulated feet, situated in p^rso 
tlie second, third and fourUi segments: the &tlfa, sixth, 
eleventh and twelfth segments invariably without feet: the 
otiier segments eat-h subject to the possession of a pur of 
fleshy prehensile feet : feeds on the leaves, bark, wood, or 
roots of vegetables, and rarely on other tiircie. Imago with 
short, undeveloped, immoveable labrum and mandibles: 
maanlleB elongate, palpigerous, slender, flexible and tubu- 
lar; when at rest, convoluted between the labial feelers; 
Uihium triangular, bearing two erect conspicuous feelers : 
all the wings fully and nearly equally developed, and, to- 
gether with the body, clotbed with scales : feeds on the 
honey of flowers, and on fruit. The class Lepidoptera con- 
tains seven stirpes or principal divisions, but the characters 
will be given minutely in detail, as characters of orders. 

Hawk-moths or Sphingites. Larva naked, of uniform 
substance, with ten prehensile legs, and a stout, corneous, 
recurved horn on the paratelwn. Pupa smooth, rounded, 
generally quite naJted ; changes in or on the ground. Imago 
with the antenna incrasaaled in the middle : the tips fur- 
nished with a recun'ed hook composed of fine bristles; 
wings narrow ; hind wings small ; body stout ; flight rapid 
and well sustained ; diurnal or nocturnal. British genera, 
Sesia, represented at page 101, Macroglossa, Smcrmthitit, 
Sphinx, of which the caterpillar is represented at page 82 
and ihepupa at page 196, Acheronlia, Deilephila, the cater- 
pillar of which is represented at page 90, and the perfect 
insect at page 209. 

Skippers or Hetperttes- Larva generally naked, stout 
iu the middle and attenuated at tho extremities, with teu 
prehensile legs. Pupa stout, smooth, unangulalod ; chan- 
ges in a loose web among the leaves on which the /area 
feeds, attached by the tail and a thread roimd the middle. 
Imago with the antennae partially clavated; sometimes 
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nearly filifoim, hooked at the extremity ; the hind wings 
of the insect, when at rest, reposing in a nearly horizontal 
position ; the fore wings nearly erect : flight diurnal, brisk 

, and bustling. Hespeiia, Tliymele. 

Butterflies or Papilioniten. Larva sonietimeB naked, 

I but generally coiered with down, hair, or spines : with ten 

I prehensile legs. Pupa naked ; mostly angulated, always 

J ■ attached by the tail ; changes in the air. Imago with cla- 
i aniennee not hooked ; all the wings erect, and meet- 
ing above the back when at rest. PolymRmatns, Lijcana, 
Thecla, Amaryssus, Colias, Pontia, Apai^ira, represented 
at page 85, Limenitis, Hipparckia, Vanessa, represented 
al pages 112 and 113, Argynnis. 

Loopers, slender bodies or Chometrites. Larca naked, 
slender, and very elongate, with four prehensile feet : in 
consequence of the length of body with- 
out feet, its back is arched in walking. 

I. Pupa smooth, rounded ; situation of 

k change, farious. Imago with anienntB 
tapering to a point; in the males otlen 
highly pectinated : wings ample, 
panded ; body very slender ; flight in 
the evening, silent, feathery. Geometra. 

Half-loopers or Phytomelrites. Larva naked, elongate, 
less slender than the preceding, with six prehensile feet ; 
in walking its back is arched, but not so decidedly as in 
the preceding. Pupa uraooih, rather pointed at the tail; 
changes in a slight web. Imago with filiform antennas ; 

kmngs deflexed ; body moderately stout ; beautifully co- 
loured ; ofl«n with brilliant metallic markings ; flight at all 
liours ; in the hottest sunshine, and at midnight. Plusia, 
Opkiiisa, Heliothis, Acontia, Erastria, Phytoinetra. 
Full-bodied moths or Noctnites. Lan'a generally naked, 
^^B cylindrical, robust, wiUi ten prehensile feet: rolls in a ring 
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when touched. Pupa smooth ; mostly changes in the 
groimd. Imaijo with filiform antenna ; occasionally pec- 
tinated in the males ; wings small, defiexed ; body stout 
and heavy; colour dusky; flight very rapid; nocturnal. 
Noclua, subtUvided into numerous genera. 

Millers or Arctiiies. Larva very hairy ; sometimes with 
bunches, brushes, or fascicles of hairs ; with ten prehensile 
legs ; rolls in a ring when touched. Pupa more or less 
hairy ; changes in a cocoon composed of silk, in which 
the hairs of the larva are always intermixed. Imago, the 
males with somewhat slender bodies and more or less pecti- 
nated antenntE ; active, often flying by day ; the females 
very heai-y, sluggish, and often apterous. Acronycta, 
Spilosoma, Arctia, the caterpillar of which is represented 
at page 8, Hypercampa, Lithosia, Hypogymna, Laria, 
Orgyia. 

Eggars or Bombycites. Larva elongate, cylindrical, of 
equal substance, hairy ; with ten prehensile feet ; rolls in 
a ring when touched. Pupa in a silken cocoon, more com- 
pact than the preceding. Imago with pectinated antenna 
in bolJi sexes ; males with slender bodies, very active, and 
fly by day ; females heavy, sluggish, and seldom fly ; pre- 
dominating colour, fulvous. Eriogasier, Odoneslis, Gas- 
tropacha, Lasiocampa. 

Emperor-moths or Phal^nites. Larva obese, with fas- 
cicles of bristles disposed in rings on each segment. Pupa 
short, obtuse, flat, with bristles at the tail ; changes in a tough 
pear-shaped cocoon, of which the smaller end remains par- 
tially open. Imago with highly pectinated antenjta in 
both sexes ; wings amazingly expanded ; the fore wings 
more or less falcate ; beautifiolly coloured, and ocellated; 
body short and small ; flight of the males diurnal ; of the 
females rare, and mostly in the evening. Saturnia, the 
caterpillar of which is represented at page 130. 
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Prominents or Notodontitea. Larva generally naked ; 
sometiiiies slightly downy ; attenuated towards the tail ; 
with eight prehensile feet ; the two posterior ones I 
mostly wanting, and the segment usually 
bearing them elevated in the air. Pupa 
Emooth, obese, compact ; mostly changes , 
in a cocoon or web, but occasionally on 
or in the ground. Imago with the anten- 
na of the males more or less pectinated; 
wings deflcxcd ; flight, with few excep- """"^ 

tions, in the evening. Endrornvty Cerura, Stauropus, Pla- 
typleryx, Cilix, Noiodonta, Pygara, Clostera. 

Wood-eaters or Xyleutites. Larva depressed, rather 
attenuated towards either extremity ; naked, except a few 
scattered hairs ; prothorax flat and corneous ; ten prehen- 
sile feet ; feeds on the bark, solid wood, pith, or roots oJ 
vegetables. Pupa furnished with a double row of short 
spines on each segment ; it changes in a tough cocoon 
amongst its food, after remaining through the winter in the 
larva state. Imago with the antennm of the males more 
or less pectinated : flight nocturnal. Hepialux, Xyleutes, 
Zeuzera. 

Clear-wings or j^geriites. Larva and pupa, in habit 
and economy, precisely as in the preceding. Imago with 
antennas incrassated externally, and the 
tip furnished with a slightly recur^'ed 
hook, consisting of a few bristles ; in the 
males ciliated ; wings narrow, mostly 
transparent ; body elongate, slender, and ^-^iilJ^ 
tuftedat the extremity; flight diurnal, in cai^rpuior imd dirT«iJ. 
the hottest sunshine, and eminently grace- of ihocummiamr-wing. 
fid. Mgeria, represented at page 208, 

Bui-net-moths or Glaiicopiles. lAirin obese, haiiy, with 
ten prehensile legs. Pupa smooth, very glossy ; changes in 
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a close giimmy t-ocoon, pointed at both ends, and attached 
generally to a blade of grass. Imago with clavate anten- 
na 1 slightly pectinated in tLe males. Zygisna, Ino. 

Pearl-moths or Pt/ralitei. Larva rather more slender 
than the foregoing, slightly hairy, with ten prehensile feet. 
Pupa elongate, very lively ; changes in a silien cocoon. 
Imago with filiform antenntp ; wings somewhat triangular, 
deflexed ; legs very long, and furnished with long spurs. 
Eiuiychia, Pyrannta, Hydrocampa, Botys, Scopvfa, Pyra- 
lis, Polypogon, Hypena. 

Veneer-moths or Cramhiies. Larva elongate, naked, 
with ten prehensile feet. Pupa elongate ; changes in a 
slight cocoon. Imago with very prominent labial feelers ; 
ttntennee filiform, sometimes pubescent ; wings ample, 
folded round the body ; flight in the evening. Crambus, 
and allied genera. 

Ermine-moths or Yponomeutites. Larva elongate, slightly 
hairy, with ten prehensile feet ; gregarious, spinning a web ; 
if touched, nras backwards, falls and suspends itself by a 
thread. Pupa elongate, smooth ; changes in a cocoon 
amongst its food. Imago with filifonn nntenntB; wings 
folded round the body, often beautifully doited and marked 
with black. Yponomeuta, and neighbouring genera. 

Bell-moths or Tortricites. Larva more obese Uian the 
foregoing, slightly hairy, with ten prehensile feet ; grega- 
rious, spinning a web ; if touched, runs 
^^^^^j^^ backwards with a rapid twisting motion, 

^^^ and falls, hanging by a thread. Pnpa 

^^H elongate, attached by the tail ; changes 

fHH in a silken cocoon, generally amidst the 

web of the larva. Imago willi filifonn 
BeL-mMh antenna I the fore wings with a promi- 

nent shoulder, which gives the insect, when at rest, pre- 
tiscly the sliapc of a bell. Tortrix, and allied genera, 
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Clothes-moths or Tineites. Larva elongate, with ten 
prehensile legs ; concealed in a sack constructed by itself, 
which it enlarges from time to time as it increases in bulk ; 
feeds on woollen cloths, hair, and decayed animal and ve- 
getable substances. Pv/pa elongate; changes within the 
sack. Imago with filiform antenncd^ and narrow wings ; 
flight gregarious, rising and falling. Tinea, represented 
at page 199 (fig. 1), and allied genera. 

Plume-moths or Aludtites, Larva slender, with ten 
prehensile feet ; the anterior part capable of great attenua- 
tion and extension, in the manner of a leech. Pupa elon- 
gate; changes in a silken cocoon. Imago with filiform 
antenncB ; wings extended at right angles with the body ; 
very narrow, and divided to the base, each division having 
the appearance of a perfect and distinct feather. Ptero- 
phoruSy Alucita, represented below. 





The FDiomaii eai4ly. 



CHAPTER 111. 



OF THE CLASSIFICATION OF DIPTEBA. 
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In the second class, Diptera, the metamorphosis, as in 
Lepidoptera, is amorphous. Larva with minute corneous 
mandibles, moving horizontally ; without articulate or pre- 
hensile feet ; feeds on recent or decaying animal and vege- 
table substances. Imago of Diptera with the parts of the 
mouth variously developed ; the mandibles never possessing 
the horizontal motion, or masticatory power; the fore wings 
fiilly developed ; thehind wings undeveloped; assuming the 
appearance of small pedunculated knobs, and denominated 
halieres or poisers; iarsi fivc-jointed. 



Wheat-flies or Cecidomyites. Larva elongate, feeds on 
the hlossoms of wheat and other grain, the leaves of plants, 
&c., causing excrescences. Pupa changes in the same 
situation, in a tough case. Imago usually with monilifonu 
antenna, as long as the body, composed of abont twelve 
or thirteen joints in the female, and twice as many in the 
male : maxillary feelers four-jointed ; ligula short, obtuse, 
and tomentose ; wings wide, as long as the body, which 
Ihey cover horizontally ; female fiimished with a long ovi- 
duct. Cecidomyia, Cam/pylomyza. 

Crane-flies or Tipulites. Larva stout, very soft, attenu- 
ated anteriorly, abruptly terminated posteriorly ; feeds on the 
roots of com, grass, and other vegetables, or occasionally 
on decayed wood. Pupa changes in the same situations ; 
it has often two remarkable recurved horns, porrected from 
its head, through which it is said to breathe ; and the seg- 
menls of the body are mostly armed with spines. Imago 
with antenna thirteen to seventeen -jointed ; frequently 
pectinated in the males ; Ugula fleshy, bilobed, dilated ; 
maxillary feelers five-jointed, curved, the points turning 
outwards ; ocelli none. Ctenophora, Pedida, Tipula, Eri- 
optera, Limnobia. 

Fungus-flies or Mycetopkilites. Larsa elongate, gla- 
brous j feeds on decaying fungi. Pupa changes in the 
same situations. Imago with antenntB sixteen -jointed, 
sometimes very long, monilifonu, and simple in both sexes ; 
Ugula and other organs of the mouth obscurely developed 
or obsolete ; ocelli three ; wings rather wide, covering the 
body horizontally ; body very slender, the same length as 
the wings ; legs long. Bolitophila, Macrocera, Synapha, 
Mycetobia, Platyura, Sciophila, Leiu, Mycetophila, Molo- 
brus, Lestrema, Zygoneura. 

Rhypkites. Larva very elongate, .imooth, cylindrical, 
encompassed by eleven corneous sliining rings ; head fur- 
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rith two hooks ; tail with four short cylindrical 
lubes : inhabits the earth and cow-dung. Pupa changes 
in the earth, /mrtjo with filiform, aixteen-jointed antenna, 
rather longer than the head ; ocelli three ; maxillary feelers 
foiur-jointed; ligula distinctly bilobed, other parts of the 
mouth not fiJly developed ; wings broad, lying horizontally 
on the body, which they much exceed iu length. Rhjfplius. 

Bibioniteg. Larva elongate, attenuated at each extre- 
mity ; divisions of the segments deeply marked and fringed 
with hairs ; head furnished witli two obtuse hooks : inha- 
bits earth, on which it appears to feed. Pupa changes 
in the earth. Imago with short, nine-jointed antenna ; 
maxillary feelers four or fire-jointed ; ligula pubescent 
and bilobed, the other parts of the mouth obsolete ; head 
and eyes large in the male, small in the female ; ocelli 
three. In the spring and autumn every lane and meadow 
Bwarms with these insects, either sailing in the air like 
balloons, or settled on vegetables. Bibio, Dilophus. 

Scatopsites. Larva elongate, fusiform, apod, having 
two short spines at the sides of the protkorax and abdo- 
minal segments ; the body is terminated by two elongate 
divergent setie. Pupa unknown. Imago with antenna 
cylindric-conie, acute, twelve-jointed ; Ugula small, pubes- 
cent, and bilobed; maxillary feelers very short, exarticu- 
' late. Inhabits flowers ; is sluggish in its movements. 
Scaiops. 

Musquitoes or Simulates. Larva aquatic ; supposed to 
feed on vegetable substances ; elongate, cylindrical, incras- 
sated posteriorly, semi-transparent. Pupa also aquatic, 
but quiescent ; ovate, gibbous, brown-coloured, clearly 

I exhibiting all the parts of the future imago. Imago with 
antennoi eleven -jojn ted, very short i maxillary feelers elon- 
gate, incurved, composed of four distinct joiuts, the fourth 
very long aud jjoinled ; llic lal/nim, mandibles, and »ia.v- 
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I UltE, sharp and wedge-shaped ; the ligula fleshy and bi- 
lobed ; ocelli none ; wings very wide, with stout and nearly 
parallel costal nervurea ; mesothorax globose, very promi- 
nent ; body short and small, colour blact. Inhabits woods, 
feeding on the blood of man and animals. Siniulia, re- 
presented at page 5. 

Gnats or CulicUes. Larva elongate, carnivorous, active, 
aquatic. Pupa equally active, but rather shorter, and the 
head and prothorax much incrassated. 
Imago with fourte en-jointed antennte, 
plumose in the males, hairy in the fe- 
males ; ligula slender and elong-ate, form- 
ing, together with the mandiblesj maxill/E, 
tongue and labrum, a porrected blood- 
sucking apparatus ; the maxiUary feelers bi<'o*-""o1'^ oni^- 
are long, divaricating, andclavatej all the organs of the 
mouth exceed the antennee in length ; ocelli none ; wings 
linear, covering the body ; body narrow, hnear, elongate ; 
legs very long. Inhabits woods, &c., often entering houses : 
feeds on the blood of man and quadrupeds. The zanque- 
does, gallinippers, &c., of the American continents, and the 
musquitoes of many writers belong to this order, Culex, 
Anopheles, Chironomus, Tangpus. 

Moth gnats or Psychodites. Larva inhabits and feeds 
on dung, putrescent fungi, &c. ; elongate, subfiisiform, 
depressed, with a slender, straight, cylindrical tail, longer 
than the preceding segment. Papa changes in the same 
situation; it has two short appendages, thickened at the 
lips, behind the head. Imago with antenntB filiform and 
perfectly simple, alike in both sexes ; ligula short, entire, 
somewhat pointed ; wings deflexed, very hairy, enveloping 
the body laterally, and their inner margins uniting above 
it. Pftijckoda. 

Bald-headed flics ov Cyrtiles. Larva and pupa unknown. 
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Imago nilli antennx seven -join ted, entirely concealed, so 
that the head appears perfectly globular ; the basal joint 
is short and small, the second stout, and the remaning 
five united into one, which is very acute at the apex, and 
somewhat incrassated at the base : ligula, a slender tube ; 
ocelli three ; wings longer than the body, but loo narrow 
to cover it ; alula large ; prothorax and body very globose. 
Inhabit white-thom, furze, rushes &c. ; very seldom fly, and 
appear exceedingly sluggish. The body is so soft as to 
indent on the slightest pressure. Heaops, Acrocera. 

Unicorn flies or Bombyliites. Larva and pupa inhabit 
the earth ; the latter has the back much arched, the front 
and underside of the head armed with strong spines ; the 
abdominal segments furnished at the sides with long curved 
aetiB, dorsally with transverse series of strong hooks ; the 
leg-cases extend considerably beyond the wing-cases, and 
the case which encloses the proboscis lies between the legs ; 
the extremity of the body is also spined. Imago with an- 
tenna composed of seven joints; the basal and second 

joint short ; the apical portion long, linear 
1 consisting of five united joints, of 

which the terminal one is acute ; ligula, 

very long rigid and porrected like a horn ; 
, ocelli three ; wings widely divaricating, 

narrow, variegated ; alulx small ; legs 
uoiwrn Fij. long, slcuder ; body shoi-t, globose, very 
hairy. Inhabits lanes and woods, hovering over flowers, 
&c, Bomln/lius. 

Gad-flies or Tabanites. Larva inhabits the earth ; is 
elongate, cylindrical ; head corneous, linear, elongate, and 
furnished with two hooks. Pupa changes in the earth ; 
has two tubercles anteriorly, and six sharp points near the 
posterior extremity. Image with anlennte composed of 
seven joints, llio basal joint long and rather stout, the 
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second minute, the remaining five of various dimensions 

and sizes, differing in the different genera; Ugula large, 
hilobed, porrected ; and the other organs of the mouth 
very perfectly developed ; ocelli none ; wings divaricating, 
as long as the body ; alula large ; body flat ; colour gri- 
Beous : male feeds on the pollen of flowers ; females suck 
the blood of man and quadrupeds. Tahanus, represented 
at page 21C, Htsmatopota, Chrysops. 

Painted winged flies or Anthracites. Larva parasitical 
on some species of bees, shghtly elongate ; head corneous, 
and furnished with two hooks. Pupa changes in the nest 
of the bee ; has the hack much arched ; the head corneous, 
and armed with spines. Imago with the anletinte composed 
of seven joints ; the basal joint long and stout, the second 
globular, and the remaining five frequently united into 
one ; Ugula large> fleshy, bilobed, and rather porrected ; 
ocelli three ; wings somewhat divaricating, long, extending 
beyond the body, beautifully variegated with black or brovFn; 
alul<e small j body flattened, tnmcate at the extremity. In- 
habits the borders of woods and heaths, settling on flowers. 
Anthrax, Sty gin. 

Piercing flies or St&moxites. Larva and pupa unknown. 
Imago with the antenntB six-jointed, the basal and second 
joints short, the third produced inferiorly, pendulous, and 
received into a cavity in front of the head ; the remaining 
joints forming a seta which is often plumose ; Ugula very 
elongate, and porrected in fi'ont of the head ; wings slightly 
divaricate ; alulm very large ; body stout ; colour griseous 
or mottled. Inhabits woods, meadows, houses, &c., feeding 
on the pollen of flowers, and the blood of man and quad- 
rupeds. Stojnoxys, Bucentes. 

Wasp flies or Conopites. Larva elongate ; feeds in the 
bodies of humble bees. Pupa changes in the same situ- 
ations. Imago with antenna placed on a distinct pedicle, 
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x-joinicd; basal joint long, second and tliird long and" 
iiicruGsaled, the r(;maiiiing ones short and 
decreasing to a point ; ligula long, por- 
rcclcd; vrings narrow, divaricating; alul^ 
obsolete ; body elongate, narrow, re- 
curved. Inhabits woods, feeding on com- 
wup Fly. posite flowers, and occasion^ly, it is sidd, 

sucking the blood of cattle. Conops. 
Bots, breeze-flics or (Estrites. Larva oblong ; feeds in 
the stomachs, frontal cavities, or backs of quadrupeds ; 
when Ml fed it falls to the ground. Pupa changes in the 
earth, or, if the larva inhabit the stomach, in tlie dung of 
the animal it has preyed on. Imago with six-jointed an- 
tenna; basal and second joints short, scarcely distinct ; 
third large, globose ; the remaining three forming a seta, 
which is incrassated at the base ; organs of the mouth ob- 
solete ; wings divaricating ; alula moderately large ; body 
pilose, short, stout. Inhabits meadows and commons, flying 
about cattle in order to deposit its eggs. (Estrus, repre- 
sented in all its states at page 24. 

Ant-Uon flies or Leptites. Larva elongate, rather atten- 
uated at the anterior end ; inhabits funnel-shaped holes, 
which it constructs in loose sand, to serve as a pitfall to 
small insects, on which it feeds. Pupa changes in the 
same situation. Imago with antenna five-jointed ; the 
basal, second, and third joints short and somewhat globose, 
but varying much iu the genera ; the fourth and fifth closely 
united, and forming a long, slender seta; ligula large, 
membranous, bilobed ; the maxillary feelers long, two- 
jointed and porrected; ocelli three; wings long, divaricat- 
ing, oilen spotted ; alul^ obsolete. Inhabits moist hedges; 
preys on small insects. Lepiis, Atherix, Rhagio. 

Downy flies or Therevites. Larva very elongate, with 
two air-tubes at the posterior extremity, and the dinsions 
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of its segments very distinct ; inhabits moist sand, mud, 
and moss. Papa changes iu the same situations. Imago 
with the antennte composed of seven joints ; the basal 
joint longer than the second, the remaining five united into 
one, which is acute at the apex ; the ligula is short, linear, 
and bilobed ; the wings cover the body ; alul<B obsolete ; 
body very hairy. Inhabits the sand of the sea-shore, roads, 
&c., making short flights : preys on small insects. Tliereva. 

Tiger flies or Asilites. Larva inhabits the earth ; it is 
elongate, cylindrical, slightly depressed, very smooth, and 
has a corneous head, which is armed with two hooks : 
feeds on the minute insects which abound near the surface 
of the ground, especially at the roots of grass. Pupa 
smooth, anteriorly cylindrical, posteriorly conical ; the body 
laterally, and at the extremity, is furnished with small 
spines. Imago viixh the antenna five-jointed; the basal 
and second joints moderately long, tlie three forming the 
apical portion always distinct ; the terminal joint acute, 
but not setiform ; ligula large, cylindrical, and corneous ; 
ocelli three ; wings as long as the body, which they cover 
horizontally ; alulm obsolete ; body elongate, hairy. In- 
habits heaths, &c., settling on the ground, and preying on 
other insects. Dasypogon, jAsHus, Gonipes. 

Midas flies or Midasites. Larva supposed in one in- 
stance to be parasitical on a species of Prionus. Pupa un- 
known. Imago with the attiennee five-jointed; the basal 
joint long, the second short and nearly globular, the three 
forming the apical portion united into an elongate, stout 
club, on which the union of the joints is marked trans- 
versely ; ligula longer and more acute than in the Asilites ; 
maxilla and mandibles acute ; ocelli nearly obsolete ; wings 
as in the Asilites ; legs and body hirsute. Inhabits woods 
and forests, settling on leaves, &c., preying voraciously on 
insects, particularly Hymenoptera. Dloctria, Xjuphria. 
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Bird's -beaked flies or Empites. Larva inhabils Uie 
eaitli, elongate, incrassalcd posteriorly. Pupa elongate, 
has four long bristles on the head ; the segments of Ihe 
abdomen are also ftnmshed at tlie extremity with rows of 
bristles. Imago with antenna five-jointed ; the baeal 
joint oblong, the second nearly globular, the three fonning 
the apical portion ollen imitcd, of different proportions in 
different genera ; liguln veiy long, slender, recurved, con- 
taining elongate, acute mttxilltB, &.C., and resembling very 
much the beak of a bird ; ocelli three ; wings large, parti- 
cularly wide in the female ; alula small or obsolete ; body 
rather hmry, linear, slender. Inhabits woods, lanes, and 
gardens, preying on other insects. Hilara, Gloma, Empis, 
Rhainphotnyia, Hyhos. 

Tachydromiites. Larva and pupa unknown- Imago 
with antenna five-jointed; the basal and second joints 
oblong, the third elongate and robust, the fourth and fifth 
forming a xeta, which is beat nearly at a right angle with 
the third ; ligula short, bilobed ; ocelli three ; wings very 
large and wide, lying horizontally on the back ; body rather 
pilose, short, stout, pointed- Inhabits woods, preying on 
minute insects ; black, brown, or fulvous. Hemerodromia, 
Tachydromia, Platypalpus, Dmpelis, Lonchoptera. 

Silvery flies or Dolichopiteg. Larva attenuate at Ihe 
extremities, elongate ; inhabits moist earth and mud. Papa 
changes in the same situations. Imago 
with the antenneB five-jointed ; the basal, 
second, and third joints robust, the fourth 
and fifth foTming a seta ; ligula very stout, 
short, and bilobed ; ocelli three ; wings 
very large, lying horizontally over the 
body ; alula obsolete ; legs very long, 
and often having the tarsi adorned with a plume of hairs ; 
body short and small; green, with a silvery pilosily- — 
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Freqaents dunp places, preying upon small insects. Pot- 
phyrops, Chrymtus, Volickopus, Medeterus. 

Wood-eating flies or Xylophagites. Larva elongate, in- 
habits decayingwood. Pupa changes in the same situations : 
in a cocoon. Imago with the antenniB ten-jointed ; the basal 
and second joints are short, moderately robust, and hairy ; 
the portion corresponding lo the apical seta of the Muscina 
isrobust, and composed of eight distinct joints; /f'yu^a large, 
fleshy and pilose; ocelli three; wings horizontally covering 
the body ; alultjs \iOJie ; bind tarsi often dilated in the males; 
body hnear, very depressed. Xylophagus, Actina, Beris. 
Chameleon flies or Siratiom.ites. Xarea very elongate, 
attenuated at the anterior end, composed of twelve very 
distinct segments, besides the head ; posterior extremity 
radiated ; inhabits the water. Pupa changes on the surface 
of the water and continues floating : no material alteration 
in the form takes place. Imago with the antenntB eight- 
jointed; the basal and second joints are uniformly robust 
and hairy; the ligula is large, fleshy, and bilobed; ocelli 
three ; wings narrow, reposing one on the other, and seldom 
wholly covering the body, which appears on each side ; 
alulm obsolete ; body very flat, short and wide. Flies in 
the sunshine, settling on leaves and flowers. Stratiomys, 
Odontomyia, Oxycera, Nemoielus, Sargus. 

Golden-banded flics or Chrysotoxites. Larva Mid pupa 
unknown; the former supposed to feed on tlie roots of 
com, &:c. Imago with the antemite six -jointed ; basal and 
second joints long and slender, third very long and more 
robust, the remaining three forming a slender and perfectly 
imiform seta, which arises from near the base of the third ; 
ligula large, much dilated, bilobed ; wings divaricating, 
covering the body; alulre small or obsolete; body very 
stout, convex above. Inhabits woods, &c. ; flies briskly in 
the sunshine. Microdot}, Ckrysoioxiim. 
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AphidiFOTOiiB flies or Syrphtles. Larva flat, capable of 
great elongation anteriorly ; inhabits the leaves of plants, 
feeding on Aphites. Pupa changes adhering to the leaf, 
/wrtjowitli (!»/««»« six-jointed; the first and second Joints 
minute, the third stout and somewhat globose : the remain- 
der forming a tela attached to the third, near its base ; Ugula 
Btout, dilated, bilobcd : wings as in the Chrysotoxiiea ; body 
glabrous, brown, banded with brighter colonrs, FUes in the 
sunshine, settling on flowers. Ascia, Sphegina, Baccha, 
Eumerus, Psilota, Pipixa, Cfieilona, Saeva, Syrphus. 

Sun-loving flies or HehphilHes. Larva obese, generally 
fiimished n-ilh a long tube at the posterior extremity, 
through which it breathes ; inhabits mud, and all kinds of 
semi-liquid filth. Pupa changes in the air, attached to 
walls, &c. Imago with antennte and mouth nearly as in 
the preceding order ; ocelli three ; body more linear j hind 
femora often incrassated and curved ; colours brilliant. 
Flies in the sunshine, settling on flowers. Helophilus, 
Xylota, Myolepta, Eristalis. 

Bee-flies or VolucelUles. Larva less elongate, spined at 

-1 the posterior extremity; inhabits the nests 

/ ?; ofhumblebees,feedingon thewax. Pupa 

j/t^^^ changes in the same situation. Imago 

« ^\HI y/'\ih antenna six-jointed ; the portion 
'f (1 Vk forming the seta plumose; parts of the 

mouth nearly as in the two preceding or- 
voiucpiia piiinmiB, dcrs '. ocelU three ; body obese, often very- 
hirsute. Flies in the sunshine, settling on flowers, Crio- 
rhina, Sericomyia, Volucella. 

Long-tongued flies or Rhingiites. Larra and pupa un- 
known. Imago vnWi antenna six-jointed, the third joint 
somewhat cordate ; the portion forming the seta perfectly 
naked : Ugnla slender, bifid, and capable of great elon- 
gation ; ocelli three ; body obese, naked, resembling in 
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appearoDCe the Musettes. Flies in the sunshiDe, settling 
on flowers. Rhingia, Brachyopa. 

Flies or Musettes. Larva obese ; feeds on dung, putrid 
flesh and vegetables, bart and roots of txess, fungi, 8tc. 
Pvpa changes in similar situations, oblong, perfectly uni- 
form and rounded as though tnmed in a lathe. Imago 
with the apical seta of tlie a-ntenna triarticulate ; Ugitla 
elongate, dilated at the extremity, retractile ; aliilai of the 
wings distinct and conspicuous ; body hairy ; form obese ; 
colour black, brown, or grey, with metallic green and blue. 
Phasia, Gymnosoma,Phania, MiltogTamma, Gonia, Tri-va, 
Tachina, Echinomyia, Melanopftora, Leucostoma, Meto- 
pia, Exorista, Erioihrix, Ocypteryx, Dexia, Mesembrina^ 
Sarcopltaga, Musca, Anthomyia, Caenosia, lAspe. 

Dung-flies or Scatophagites. Larva inhabits A\mg, fungi, 
putrid substances, and the pith of plants. Pupa as in the 
Musettes. Imago with the apical seta of the antenna ob- 
scurely triarticulate ; Ugula elongate, slightly recurved, 
scarcely dilated, retractile ; aMos of the wings very minnte ; 
body very hairy ; form oblong ; colour yellow- Scatophaga, 
Dryomyza, Sapromyza. 

Tetanocerites. Larva inhabits moist plants, fruit, pu- 
trid substances, also mud at the banks of ponds, rivers, 
and all wet places. Pupa as in the Muscites. Imago 
with the apical seta of the antennte exarticulate ; ligula 
short and broad; alulm of the wings wanting; wings nar- 
row; form elongate, often very slender : glabrous or slightly 
hairy ; colour black, black with yellow spots, brown or yel- 
lowish. Ortalis, Sepsis, Lonckma, Lauxania, Ulidia, 
Piophila, Psila, Calobata, Micropeza, Tetanocera, Loxo- 
cera, Heteromyza, PlalffcepJtata, Sciomyza, Lucina, Chry- 
liza, Lissa, Platystoma, Sepedon, Dorycera, 

Variegated flies or Tephritifes. Larva inhabits galls or 
excrescences on the bark and leaves of plants. Pupa as 
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in the Muscitet. Imago with the apical seta of the antennte 

exarliculale ; liyula large, fleshy, bilobed 

ind pilose ; alulte of the winga wantiog ; 

) wings rather wider than in the preceding 

order, beautifiilly variegated, striped and 

spotted with different shades of black and 

brown ; body glabrous, or with a slight 

jtornu piloBity,ofmoderateIength and stoutness, 

and, in the females, fiiroished with a large, exscrted and 

conspicuous ovipositor, Tep/tritis. 

PhytomyzUea. Larva inhabits the interior of plants and 
frnilfi, and sometimes putrid substances. Pupa as in the 
Muncitex. Imaffo with the apical sefa of the antennte ex- 
articulate; //(/w/a large, fleshy, clavate ; a/w^o? of the wings 
wanting ; wings as wide as in the preceding order ; the 
body very deUcate, often very slender, glabrous ; colour 
black, or black variegated with yellow. Phytomyza, Cklo- 
rops, Meromysa, Agromyza, Discomyza, Gymnopa, Asteia, 
DrosephUa, Ochtfitpfiila, Opovnysa- 

Phorites. Larva inhabits the flowers and seeds of vege- 
tables, and the larvin of other insects. Ptipa as in tlie 
Muscitex. In the imago the apical seta of the antennte is 
composed of four joints, the three basal ones being very 
short, the apical one very long ; Ugiila very short ; aialm 
of the wings wanting ; wings very mde, extending beyond 
the body, which is very small, acute at the extremity, and 
in colour inclining to black or yellow. Phora. 

Borhorltes- Larva inhabits putrid animal and vegetable 
substances. Pupas,fi'm\heMiucites. /mat/o witli the apical 
portion of the anlenniB perfectly simple and exarticulate, 
sometimes orbicular; ?i(?M/alarge, membranous and bilobed; 
alttlm of the wings wanting ; wings very large and wide ; 
body very small, and of a black colour. Borhorus, OcJt- 
Ihera, Ephydra, NoliphHa, Humeilura, Oiij'jma, Citfopa. 



Horse-flies or Hippoboscites. Larva apod and nearly 
spherical, is nourished and attains perfection in the ovary 
of its parent. Pupa changes in the same situation, and is 
produced in the state in which it undergoes the final 
change ; its structure is nearly as in the Miiscites, excepting 
an evident indentation at the end, which becomes the lower 
extremity of the ftiture imago. Imago with triarticulate 
antenna, the second joint most developed, and the third 
originating in a hollow or socket near the base of the se- 
cond ; mouth apparently adapted for suction, its component 
parts appear to be two mandibles, two maxillce, and a 
sheath-like labium : tarsi five-jointed ; occasionally with 
the fore wings developed, and the hind wings appearing as 
poisers. Ornithmnyia, Slenepieryx ajid Oxifpterum, which 
live among the feathers of birds : Melophagu^, the well- 
known sheep-lick, frequents the wool of sheep : ffippo- 
bosca, the horse-fly, runs over tlie softer imcovered parts of 
the horse's skin, causing so intolerable an itching that 
horses unaccustomed to the fly become perfectly ungovern- 
able, and have often been known lo throw tlieir riders and 
gallop headlong over fields or commons regardless of danger. 





The metamorphosis in the third class, Hyiuenoptera, is 
icromorphoue. The larva bears no resemblance to tiie 
imago ; it has small corneous mandibles, moving horizon- 
tally ; in seven orders it has six articulate, and from twelve 
to sixteen prehensile ieet ; in the remaining orders it is 
without feet. Pupa quiescent, having the organs of loco- 
motion and manducation confined by a shell-like skin ; yet 
displaying all tlie limbs and organs, placed in order by Uie 
ddes of the body, and detached from it, except at the usual 
points of connexion. Imatfo with the mandibles strong, 
moving horizontally, and masticatory ; the other organs of 
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the mouth fully developed ; o/;elli three ; wiugs all deve- 
loped, the fore wings exceeding the hind in size, mem- 
braneous, and used in flying ; the mesotkorax largely 
developed at the expense of tlie pro- and metathorax ; the 
podeon mostly restricted ; the tarsi, with few exceptions, 
five-jointed. Food very various. 

Social ants or Formicites. JLarva an inactive, obese, vo- 
racious maggot, residing entirely in the earth, and dependant 
for food on the care of the perfect insects. Pupa changes 
in a tough leathery cocoon ; these cocoons are commonly 
known as "ants' eggs." Imago with the antennte composed 
of about thirteen joints, often «lbowed, slightly incrassated 
exteriorly ; mandibles somewhat triangular, toothed j max- 
illa obtuse ; labium short, obtuse, its ligula not produced; 
maxillary and labial feelers fully developed and distinctly 
articulate ; fore wings ample ; hind wings small ; lives un- 
der ground in immense societies, consisting of three kinds 
of individuals, males, females and abortive females. For- 
mica, repiescnted at page 41, Myrmica. 

Sohtary ants or MiUiUiies. Larva and pupa unknown. 
Imago with antennte composed of about thirteen joints, 
not elbowed, rather attenuated exteriorly ; mandibles long, 
dentate at the apex ; maxilla obtuse ; labium short, ob- 
tuse, its ligula not produced ; maxillaiy and labial feelers 
fully developed and distinctly articulate ; ocelli indistinct 
or wanting ; wings possessed by the males only j females 
usually with the pro- meso- and metathorax equally deve- 
loped i abortive females none. Inhabits sandy situations,' 
and is solitary. MutUla, Myrmosa, Methaca. 

Scholiites. Larva an elongate, inactive maggot ; inhabits 
a burrow or hole made in the sand by its pai-ent, and feeds 
on larvtB or occasionaDy on perfect insects which she has 
provided for its sustenance. Pupa changes in a silken 
cocoon spun by the larva at the bottom of its domicile. 
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fmiii/0 with anlennai composed of about thirteen joinW,"" 
very short, rtc lined, almost forming a ring; mandibles short, 
slriing, dentate ; ma.riUir long, their feelers also long ; Ui- 
hium longer than in the Fonnicites ; xXsliguIa trilobed ; 
ocelli three, distinct ; wings alike in both sexes ; legs short, 
stout, spiny ; female witli a pungent sting. Solitary ; in- 
habits sandy districts, settling occasionally on umbellate 
Howers; feeds on insects. Ttphla. 

Sapffi/iles. Larva and pupa supposed to be as in the 
preceding order. Imar/o with anteninB composed of about 
tliirteco joints, exteriorly incrassated, par- 
ticularly in tile males, longer and more 
robust than in the preceding order ; man- 
dibles, labium, &C., nearly as in the 
Scholiites: ocelli three, distinct; wings 
alike in both sexes; legs short but sleu- 
o"i'iii>p'i-™'- j^j,^ ^^^ without spines; female with a. 
sting. Solitary ; female inhabits walls, palings and posts ; 
male settles on umbellate flowers. Sapyga. 

Sand-wasps or Pompilites. Larva and pupa as in Scho- 
liifes, Uie food of the former consisting frequently of spiders 
prodded by its parent. Imago with antenna composed of 
about thirteen joints, more long and slender than in the 
two preceding orders, attenuated exteriorly, and mostly re- 
curved ; maudibles long, and dentate at the apex ; labium 
short, with its ligula short and trilobed ; ocelli three, dis- 
tinct ; wings alike in both sexes ; legs long, spiny ; female 
armed with a sting. Inhabits sunny banks in sandy situa- 
tions, running among grass, &c. with great activity, and 
continually vibrating its antetinte and wings; feeds on in- 
sects. Ceropales, Ponipilas, Aporvs. 

Sphexes or Sphecites. Larva and pupa as in SchoUites, 
the food differing only in the kind of insect provided. Imago 
tilh the anlennof composed of thirteen joints, short and 
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recurved in both sexes ; mandibles very long, acute ; ma.v- 
iHee very long, obtuse at tJie apes^ of their lacinia ; labium 
with its lii/vla elongate, bifid and flexible ; ocelli three ; 
podeon elongate and very slender, whereas in the three 
preceding orders it is very short ; legs long. Inhabits sandy 
situations, flying heavily, but running with agility, and 
feeding on insects. Ammophila. Chlorion, a foreign in- 
sect divided from the genus Sphex; is figured at page 145. 
Larriles. Larva and pupa as in the ScholiUes, the tbr- 
nier frequently feeding on Cimicites, provided for it by its 
parent. Imago with antenna composed of thirteen joints, 
shorter in the females than the males, and often incrassated 
exteriorly ; mandibles less elongate than in the Sphecites, 
and bifid at the apex; maxillcB very obtuse; labium short, 
its ligvlfi short, obtuse, and bilobed ; ocelli three ; padeon 
generally short and indistinct J legs moderately long. In- 
habits sandy situations, frequently settling on stones and 
leaves and occasionally on umbellate flowers ; feeds on in- 
sects. Gorptes, Psen, Larra, Lyrops, Dinetus, Trypoxy- 
lon, Oxyhelus, Astata. 

False wasps or Crabronites. Larva and pupa as in the 
ScholiiteSf excepting that in this order many are fi'equDntly 
found in the same burrow. Imago with anienniB thirteen- 
jointed, short, and slightly incrassated externally; mandi- 
bles long, acute, and terminating in a single point ; maxilla 
obtuse ; labium elongate, its ligula short, dilated, obtuse, 
and terminating in four lobes ; ocelli three ; head very large, 
square ; legs short and stout, fore legs often patellated ; 
body, with its greatest diameter about the ninth segment, 
very glabrous, black, or blaclt and yellow. Inhabits sandy 
banks, settling on leaves, stones and umbellate flowers. — 
Cerceris, Philanthm, Crabro, Rhopalum, Stigmus. 

Wasps or Vespiies. Larva an obese, inactive maggot, 
inhabiting a cell provided by its parent, who supplies it 
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with food, consisting of hon«j, pollen, &c. Pupa changes 
in a silken cocoon, which tlie larva spins in its cell. Imago 
with anfenn<B coraposedof twelve joints in the female, thir- 
teen in the male, slightly elbowed at the second joint ; eyes 
somewhat renifonn, the indented portions facing each other ; 
ocelli three ; upper wings folded longitudinally; podeon 
slender, but short ; eighth segment largest, both as to length 
and breadth. Live commonly in societies composed of 
three hinds of individuals, males, females, and abortive fe- 
males : inhabit all climates and all situations, building in 
the ground, or suspending Irom branches or amid the twigs 
of trees, large and somewhat circular nests, composed 
of a material much resembling whity-hrown paper : in these 
the combs are arranged horizontally in several tiers. Ves- 
pa, Eumenes, Odynerus, Epipone. 

Carpenter-bees or Oamiites. Larva an obese, inactive 
maggot, deposited as an egg in the midst of a semi-fluid 
substance, composed of honey and pollen, collected by its 
parent, and stored in cells which are constructed for the 
purpose, mostly in timber which is going to decay. Imago 
with antennas twelve -jo in ted in the female, thirte en-jointed 
in the male ; they are slightly elbowed at the second joint, 
which is much longer than the others ; the blade of the 
maxilltB is elongate and somewhat falcate; the maxillary 
feelers are minute, and generally composed of six indistinct 
joints; the labium has its ligula variously developed ; it is 
always trilobed, but the central lobe, though always elon- 
gate, varies in the proportion it bears to the labial feelers; 
the lateral lobes are very minute, short, and acute ; the la 
bial feelers have the basal joint long, the second longer 
the third and fourth short, somewhat conical, and forming 
an angle with the second ; the hind tihim are not formed 
for collecting pollen, but the body of the female is clothed 
beneath with a thick covering of hair, which serves for 
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this use. Anthidium, Megachile, Osmia, Hcriades, C'he- 
lostoina, Ceratina. 

Flower-bees or Panurgitea. Larva and pupa, as far as 
the British genera are concerned, unknown. Imago with 
antenna twelve-jointed in the females, thirteen -jointed and 
somewhat monUiform in the males ; maxilliB with the blade 
lanceolate and of moderate length ; the maxillary feelers of 
equal length, and six-jointed ; labium with the ligula tri- 
lobed, the central lobe about equal to the true lip in length, 
the lateral lobes very short and acute j the labial feelers 
with four joints, varying but ehghlly in length from each 
other ; the feelers exceed the ligula in length ; wings large, 
flight slow ; insect inactive ; body rather stout ; black, 
hairy. Inhabits in immense abundance Cichoraceous flow- 
ers on heaths, &c., in autumn. Panurgus. 

Borrowing-bees or Andrenites. Larva inhabits a long 
tortuous burrow, formed by its parent in the ground ; a 
small heap of earth, produced in excavating the burrow, 
may almost invariably be observed at its mouth ; feeds 
on a globular pellet of pollen, collected, moistened, and 
kneaded into a consistent mass, by the parent. Pupa 
changes in the earth. Imago with antenna twelve-jointed 
in the female, thirteen -jointed and of much greater length 
in the male, elbowed, particularly in 
the females, at the second joint ; wioj?- 
illa with the blade somewhat obtuse 
and no longer than the maxillary 
feeler, which is distinctly sis-j ointed ; 
labium with the ligula veiy short and 
quadrilobed, the lateral lobes usually ' 
equalling the internal ones in length ; 
for collecting pollen. Inhabits sunny banks. Two kinds 
of individuals only, males and females. Colleies, Dasy- 
poda, Andre n a, Halictus, Sphecodes. 
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Mason-bees or Melliturgites. Larva inhabits nests 
strucled by its parent, either in the ground or against a 
bank or wall, and consumes pollen provided by its parent, 
and stored up at the time the egg is deposited. Pupa 
changes in a silken cocoon in the same situation. Imago 
with antenntB twelve -jointed in the female, thirteen -jointed 
in the male, elbowed at the second joint ; maxUlm with 
the blade lanceolate, elongate ; the maxillary feelers six- 
jointed and setaceous ; labium with its ligitla trilobcd, cen- 
tral lobe very long, obtuse, pubescent, lateral lobes not 
more than a fourth of its length, very acute ; ligula, labial 
feelers, and blade of maxillfB, nearly corresponding in 
length ; hind tibia formed for collecting pollen j body short, 
robust ; wings small. Two kinds of individuals only, 
males and females. Saropoda, Anlhophora. 

Social-bees or Apites. Larva inliabits a cell usually 
hexagonal, and made of wax by Uie imago, which feeds 
it with honey or a preparation of pollen. Pupa changes 
in a silken cocoon within the cell. Imago with iho 
antenna twelve-jointed in the female, thirteen-jointed in 
the male, elbowed at tlie second joint; labium with its 
ligula trilobcd, the central lobe elongate, hirsute, extending 
beyond the labial feelers, the lateral lobes very short and 
obtuse; the labial feelers with the basal joint twice the 
length of the second, the third and fourth minute, short, 
and seated on the back of the second, rather before its 
extremity ; blade of the maxilltB lanceolate, nearly as lon^ 
as the labial feelers ; maxillary feelers minute, apparently 
exarliculate ; hind tibia with brushes for collecting pollen. 
Lives in large socielies composed of three kinds of mdivi- 
duols, males, females and abortive females; the latter per- 
form the laborious offices of the commonwealth. Apis, the 
honey-bee, represented in all its stales at page 40: Domhux, 
the humblc-bce, rcjirescnted in the imprint on the title-page. 



: 



237 



Cnctoo-beea or Apathites. Larva hatched from an egg, 
deposited by its parent in the nests of all the preceding 
bees at the time when their awn eggs are laid ; when it 
hatches, being stronger and larger than the rightful pos- 
sessor of the cell, it eonsumcs the food provided for its 
companion, and starves it to death ; and in those instances 
in which fresh supplies of food are daily provided, it con- 
tinues to receive and appropriate them as its own. Pupa 
changes in the same situation, in a silken cocoon, spun by 
the larva. Imago has no apparatus, either on the body or 
legs, for collecting honey ; in other respects it resembles 
in structure each of the orders of bees before described ; it 
enters their nest with perfect familiarity, and seems to be 
quite unsuspected of intrusion ; it collects no pollen or 
honey, never builds a nest of any kind, nor takes any care 
of its young, but spends its time among Sowers, or hovering 
about sandbanks in which other bees have fixed their habi- 
tations. Apathus, Cwlioxys, Melecta, Slelts, Epeolits, 
Nomada. 

Golden-wasps or Chrysldites. Larva and^wpa as in Uib 
Apalhifes, the former preying on the food destined fot' 
other insects, particularly Hymenoptera. Imago with the 
anten/iie thirteen -jointed in both sexes, the second joint 
elongated, and forming a slight elbow; maxilla obtuse, 
dilated, their palpi five-jointed ; labium with the ligula 

I obtuse, entire; labial palpi three-jointed; ocelli three; 
body convex above, flattened or sometimes concave beneath, 
furnished in the females with a tubular retractile oviduct, 
but without a sting ; colours excessively brilliant, red, 
green and blue, with a metallic gloss ; abundant in fine 
sunshiny weather, settling on walls, sandbanks, posts, rail- 
ings, &c., running with activity, and a vibrating motion of 
the antetivte. Hedi/chrum, EUtmpvs, Ckrysin, Cleptes. 
Proclolrapifes. Larva inhabits and feeds on the larrie 



■CLASSIFICATION OF INSECTS. 




hind wings withoul 



of other insects. Pupa changes in the same situations. 
Imago with antemnB composed of ten to fifteen joints, 
elongate in the males, shorter and often clarated in the 
females ; mandibles somewhat 
elongate, their extremity gene- 
rally biiid ; maxilla with the 
blade dilated, rounded, feelers 
generally three -j oinled ; labium 
with its ligula seldom produced, 
entire, feelers minute, often exar- 
ticulate ; ocelli three ; fore wings 
with a single principal nervure; 
; oviduct of the female tubular 
and retractile, being simply an elongation of the body. 
Inhabits grass under trees, &.C., during the greater part of 
the year. Cine tut, Pgilus, Proctolrupes, Platygaster, 
Teleas, Ceraphron, represented in the margin, Sparasion, 
J>njinus. 

Egg parasites or Mymariteg. Larva inhabits and feeds 
on the eggs of Lepidopterous insects. Pitpa changes 
within the shell of the egg. Imago with the antennas nine- 
to thirte en-jointed, sometimes twice the length of the body 
in the male, in the female elbowed and clavated : mandi- 
bles tridentate at the apex; the other organs of the mouth 
are obsolete or undiscovered ; fore wings pedunculated, 
with one short basal nervure, strongly ciliated ; hind wings 
most commonly a mere seta ; legs long: podeon elongate, 
slender ; ovipositor very slender, concealed beneath the 
body in a groove. Inhabits grass under trees. Ooctonus, 
Littis, Anagrua, Polynema, Mymar, represented at page 
199 (fig. 3), Eustochus. 

Burnished parasites or Chalcidites. Larva inhabits and 
devours other insects in all stages, particularly the larva 
of Lepidoptera and Diptera. Pupa usually changes within 
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the skin of its victim. Imago with the antenna generally 
composed of thirteen joints, the second long, forming an 
elhow, the remaining joints generally incrassated towards 
the apex ; mandibles obtuse ; maxillas with the blade ra- 
ther produced, but obtuse ; maxillary palpi fom*-jointed ; 
labium with its ligula always produced, but short and en- 
tire; labial palpi tlu^e-jointed; ocelli three; head very 
large, square ; fore wings with a single nenure, often cilia- 
ted ; hind wings nerveless ; body short and depressed in 
the males, more elongate and pointed in the females; oviduct 
of the female slender, mostly concealed ; colour mostly 
brilliant. PerilampuSy Smtera, Chalcis, Callimome, Ptero- 
malits, Encyrtus, Eulophus, Spalangta, Eucharis. 

Oak-gall flies or Cynipites. Larva causes and inhabits 
the excrescences we observe on the trunks, twigs, leaves, 
&c.] of trees, particularly the oak, and commonly known as 
" galls," feeding on the sap or substance. Pupa changes 
in the cavity made by the larva. Imago with the antennte 
composed of thirteen to fifteen joints, increasing in size 
exteriorly, but never clavated ;. mandibles obtuse ; ma.rilliB 
dilated, obtuse, feelers often five-jointed ; labium short, 
with its ligula produced, generally as long as the feelers, 

I entire ; feelers mostly three-jointed ; wings with many ner- 
vures ; head rather small, somewhat retiring ; mesoihorax 
large and convex ; podeon short, very slender ; body com- 
pressed; decaton in the female very large; ovipositor curved 
or spirally convoluted beneath the body. Beaten out of 
trees and off grass, in the summer. Cynips, Figites, Ibalia, 
Anacfiaris. 
Evaniiles. Larva inhabits the lama of Sphecina, and 
occasionally of Blattina. Pupa changes within the co- 
coon spun by the larva of the former of these stirpes. 
Imago with antenna thirteen -join ted, of uniform thickness 
and very straight ; mandibles short, stout, acute and bifid ; 
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mna^HiB dilated and obtuse, feelers six -jointed ; lahh 
will) the liijula very short, quadriJobed, the lateral lobes 
very minute, feelers long, often robust, four-jointed ; wings 
witJi many nemu-ea ; podeon slender. Found in summer, 
flying over flowers and about sand-banks, in which the 
Sphecitia have formed tlieir burrows and provided for their 
young. Ecan'ui, BrachygaHer, Famus. 

Ichneumons of the second line or Braconifen. Larra 
more obese, without distinct markings and divisions ; feeds 
ollen in company, on the larviv of Lepidoptera and other 
insects. Pupa changes within the skin of the Lepidopte- 
rous farva, or in small silken cocoons, attached to the bair 
or body of its prey, &c. Imago with the antenn<B ten- to 
twenty-jointed; mandibles short, generally bifid; niaarillai 
obtuse, feelers six-jointed, elongate ; labium short ; Ugula 
obtuse and entire ; feelers foiur-jointed ; ocelli three ; fore 
wings with fewer nervures than the following order ; hind 
wings with still fewer ; podeon slender and short ; oviduct 
with two protecting appendages. Inhabits grass, &c. 
Bassus, Rogas, Alyaia, Bracon, Microgaater, Microdas, 
Sigalphus, Aphidhts. 

Ichneumons or Ichneumonites. Larva elongate, with 
the divisions of the segments clearly defined ; solitary j 
inhabits and devours the fleshy parts of other insects. Piipa 
changes sometimes within the shell of the pupa of the 
Lepidopterous insects, sometimes in the ground, in a tough, 
close, leathery cocoon, spun by the larva. Imago with 
^^ long filiform antennte composed of about forty joints ; man- 

^^L dibles short, stout, acute and bifid ; maanlla dilated and 

^H obtuse, thek feelers six-jointed and often very long ; labium 

^^M short, its ligula short and bilobed, its feelers generally four- 

^^1 jointed; ocW/i three ; fore and hind wings with numerous 

^^1 nervures ; podeon always slender, seldom or never elongalo j 
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each side, thus appearing to be triple : varies greatly iii 
length. Inhabits vegetables of all kinds tliroughout the 
summer. IcfitieumoHf Anomalon, Ophion, Banchtis, Pel- 
tastes, Alomya, Cryptus, Pimpla, represented depositing 
its egg in a caterpillai* at page 8, Xylonomus. 

Sirccites. Larva cyhndrical, with six rudimental articu- 
late legs ; head corneous ; paratelum incrassated ; inhabits 
timber. Pupa changes in the same situation. Imago witli 
antetmtB filiform, attenuated exteriorly, composed of fifteen 
to thirty joints, the number varying in different individuals 
of the same sex and species ; mandibles strong, trifid ; 
maxilltB ratlier elongate, soft, flexible, obtuse, their feelers 
very minute, exarliculate ; labium somewhat triangular ; 
Ugula short, entire, dilated ; feelers three -joiuted, the ter- 
minal joint long and incrassaled ; ocelli three ; wings ample 
with many strong nervui'es ; protharax fully developed, 
broader than the head, its anterior and posterior margins 
concave ; the following segmeats fully and equally deve- 
loped ; ovipositor exserted, composed of three setiB. In- 
habits fir plantations. Sirex. The male of Sirex gigas 
is represented at the head of this chapter. 

Xyphidriites. Larva perfectly without feet. Inhabits 
and lives on the dead or dying wood of various trees. Pupa 
changes in the same situations. Imago with antenna; com- 
posed of seventeen or eighteen joints, gradually attenuated 
towards the apex ; mandibles small, ivith four distinct teeth ; 
maxilla) short, obtuse, their feelers biarliculate ; labium 
short ; Ugula minute, entire ; feelers four-jointed ; ocelli 
three ; head orbicular, large ; prolhm-ax very long, slender, 
and nech-like ; the remaining segments of uniform size ; 

I the oviduct of the female exserted, covered above by a 
^heath-like appendage. Inhabits posts, decayed willows, 
^c, flying in the sunshine. Xyphidria. 
Xyelites. Larva perfectly without feet. Feeds in llic 
I 
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wood of fir-trees, making channels, as in the two preceding 
orders. Pupa changes in the same situations. Imago with 
antenna twelve -jointed, the basal and second joints short, 
the third rery long, and the nine following very short, to- 
gellier scarcely equalling tlie third in length, elbowed t»-ice 
at each end of the long joint ; mandibles moderately long, 
acute, and dentate internally ; maxilltB with the blade 
small, obtuse, the galea biarticulate, the feelers very long 
and four-joinled ; labium abort, ligula hitherto undiscovered, 
feelers foiur-jointed ; ocelli three ; wings very ample ; legs 
short ; prolhorax not developed superiorly, the mesothorax 
and head meeting above it ; podeon as wide as the other 
segments ; oiiduct ensiform, exserted, enclosed between 
two appendages. Inhabits fir-trees, occasionally settling 
on umbelliferous plants. Xyela. 

Oryssites. Larva and pvpa unknown. Imago with an- 
tenniB eleven -join ted in the mole, ten-jointed in the female, 
short, rather incrassated exteriorly, the joints of various 
proporljons and forms ; mandibles dilated, rounded, pu- 
bescent ; masnlUe with the blade obtuse, rounded ; the 
yiiiea rather elongate, narrow, and truncate at the apex ,- 
feelers long, pubescent, and five-jointed ; labium, short, 
with the ligula small, rounded, and entire, and the feelers 
rather short and three-jointed ; ocelli three ; fore and hind 
wings moderately large, with numerous nervures ; legs 
short ; prolhorax with very little development superiorly ; 
podeon as wide as the other segments ; ovipositor spirally 
convoluted beneath the body. Inhabits fir and horn-beam 
trees. Orysxus. 

Common saw-flies or AllantHes. Larva cylindrical, of 
unifonn substance, with six articulated and twelve or four- 
teen membranaceous feet. Inhabits vegetables, feeding 
upon their leaves in the manner of lanx of Lepidoptera. 
Pupa sometimes changes in a cocoon, fixed in a curled 
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leaf of the plant the larva feeds on, but moat commonly 

on or in the ground. Imago with antenna nine-jointed, 

of uniform substance, or attenuated towards the apex; 

mandibles short, strong, very acute at the apex, and having 

one internal tooth; maxilla with the blade 

acute, the galea obtuse and exarticulate, 

the feelers long and six-johited ; labium 

short, with the ligula distinctly trilobed ; 

wings ample j podeon equally developed 

with the other segments ; oviduct with 

teeth like a saw. Abundant in the spring 

and summer in woods, 8tc., on leaves and flowers. Ne- 

maius, Cladiua, Crcerns, Emphytus, Dolerits, DosyOieus, 

Allantus, Fenusa, Asticia, represented in the margin, Se- 

landria, Athalia. 

Hylotomites. Larva cylindrical, rather attenuated to- 
wards die extremities, with six articulated and fourteen 
membranaceous legs. Inhabits and feeds on the leaves of 
vegetables. Pupa changes mostly on the surface of the 
ground. Imago with the antenna; three-jointed ; the basal 
and second joints very short, the third very long, ciliated, 
and often double, or having two shafts in the manner of a 
fork ; mandibles corneous, acute, with a small internal 
tooth ; maxilleB with the blade acute, the galea robust and 
obtuse, the feeler long and six -jointed ; labium short, with 
the ligula small, but distinctly trilobed ; feelers four-jointed ; 
ocelli three j body with the segnaents and oviduct as in the 
Allantiies. Settles and feeds on umbellate flowers. Schi- 
zocerux, Hylotoma. 

Club-homed saw-flies or Tenthredinites. Larva mostly 
shagreened, cylindrical, with six articulate and twelve pre- 
hensile legs. Feeds on the leaves of trees. Pupa changes 
in a case composed of a glutinous matter, which becomes 
very hard when exposed to the air ; the case is attached t" 
b2 
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a slender twig of the plmit on which the larva feeds ; in 
this case the lart-a remains unchanged during the months 
of autumn, winter and spring. Imago with antenna seven- 
jointed, of which the third joint ie always elongate, and 
the apical ones always form a club ; the mandibles are 
longer than in the preceding order, acute at the apex, and 
internally hi dentate ; maxillcB with the lacinia obtuse and 
hirsute, the galea rather obtuse and distinctly articulate, 
and the feelers long and six-jouited ; labium short, with 
tlie tigula distinctly trilobed, the feelers four-jointed ; oceUi 
three ; segments of the body fully developed ; oviduct as 
in the Allantites. Inhabits flowers and leaves ; flies in the 
sunshine. Abia, Zareea, Cimbex, Trtchiotoma, 

Lyditea. Larva smooth, cylindrical, with six short, ar- 
ticulate, and no prehensile legs. Feeds on the leaves of 
trees, inhabiting a web of its own raaking. Pvpa changes 
in a silken cocoon on the stem of the trees it inhabits, or 
on the ground. Imago with the antenna composed of 
seventeen to thirty joints, filiform, and attenuated exteriorly ; 
mandibles long, acute at the apex, and having one tooth 
internally ; maxillts with the blade and galea obtuse, the 
feeler long and six-jointed ; la.bium short, ligula more pro- 
duced, trilobed ; ocelli three ; head 
large, orbicular; wings ample, with 
numerous nervures ; legs short; po- 
detm fully developed; body short and 
robust. Inhabits woods, flying in the 
Bun, settling on leaves, and occasion- 

I' ally, but rarely, on flowers. Tarpa, 

LophjTMriftu. j^y^^ Lophyrvs, although differing 

in having the aniennic composed of fewer joints and pecti- 
nated in both sexes, can scarcely be distinguished as be- 
longing to a separate order: it frequents the spruce fir, 
spinning its litUc cocoon on the twigs. 
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Cephites. Larva elongate, with its feet obsolete or rudi- 
mental. Inhabits and feeds on the stalks of com and the 
buds of fruit-trees. Pupa changes within the stalk. Imago 
with antenntB many jointed, long, filiform, slightly incras- 
sated externally ; mandibles short, broad, trifid ; mcunike 
with the blade distinct and acute, the galea elongate, and 
separated from the maanlla by a distinct line, the feeler 
long and six-jointed; labium with its four parts perfectly 
developed, the feeler-bearer elongate, and notched at the 
apea^y the ligula produced and trilobed, and the feeler four- 
jointed ; ocelli three ; head rather square, broader than the 
following segments ; prothorax ftilly developed, cylindrical, 
quite detached from the mesothorax; podeon frilly deve- 
loped, divided on the back longitudinally ; body elongate ; 
legs elongate ; flight easy and gracefiil, in the sunshine. 
CephuSy which settles in abundance on composite flowers 
by the road-side, and in meadows dh Ranunculi : Janus, 
PkylloscuSy which settles on the leaves of trees in woods, 
is represented below. 
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The metamorphosiB of Cofeopiera is necromorphous. Larra 
with corneous mandibles, moving horizontally ; a pair of 
articulate feet, generally on the second, third, and fourth 
segments ; no other feet, unless a prehensile caudal appen- 
dage occasionally present can be so denominated. Food 
very various. Pupa of nearly imiform appearance. Ttruigo 
with the parts of the mouUi fully developed ; the mandibles 
moving horizontally, and being employed in mastication. 
Wings fully developed ; fore wings hard, crustaceous, not 
used iu flying, when closed meeting with parallel edges, 
and completely covering the hind wings, to protect which 
appears their only office ; hind wings generally much longer 
ihau the body, folded longitudinally and transversely he- 
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neath the fore wings. Prothorax very large ; mesotkorax 
email ; metalhorax large. Food various. 

Slow-legged beetles or BUipsites. Larva elongate, cy- 
lindrical, with six articulate and one caudal leg. Lives in 
the dart, feeding on decayed animal and vegetable sub- 
stances. Pupa changes in the same situations. Imago 
with monlliform antenna, the third joint being the longest; 
mandibles small but strong, bifid at the apex; maxillts 
with a single tooth internally ; wings, particularly the hind 
pair, frequently wanting. Inhabits cellars, out-houses, de- 
cayed trees, &c., shunning the light, and moving by night 
with a slow, awkward, and disgusting gait ; of uiiifonn 
dark brown or black colour. Blaps. 

Helopites. Larva very elongate, cylindrical, frequently 
with two hooks ou the telum. Inhabits and feeds on de- 
cayed wood. Pupa changes in the same situations. Imago 
with filiform antenna ; mandibles sometimes bifid, some- 
times terminating in a single point j maxillfe wilhout the 
internal tooth ; fore wings generally soft and flexible, hind 
wings generally perfect, adapted for tlight. Inhabits de- 
cayed woods, flowers, &c. Melandrya, Cistela, Helops, 
CEdemera, Diaperts. 

MordelUtes. Larva less elongate, soft, and more fleshy; 
legs less distinct. Inhabits and feeds on decaying or 
living wood, and is sometimes parasitical in the nests of 
wasps. Pupa changes in the same situations. Imago gene- 
rally with pectinated antenncB, particu- 
larly the males ; head somewhat heart- 
shaped, and imited vertically to the 
prothorax ; fore wings flexible, wide at 
the base, narrow at the apex ; hind wings 
mostly without the longitudinal fold. In- 
habits flowers ; diurnal, flies and runs Bipipherut 
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Soldier-beetles or Pyrochroites. Larra more depressed 
head as wide as the prothorax ; paratelmn the largest seg- 
mrnl ; ielwn corneous, and produced into two spines. In- 
habits and feeds on decaying wood. Pupa changes in the 
same situations, or in the ground. Imago generally witli 
long pectinated antenna; head exscrtcd, triangnlar, and 
porrected horizontally, narrower than the prothorax ; fore 
wings soft, flexible ; diurnal, flying readily in the sunshine. 
Pyrockroa. 

Blister-beetles, &c., or Canthariles. liarea and pitpa 
unknown, supposed in gome instances 
to be parasitical. Imago with moniliform 
antenna: incrasaated about the middle ; 
head larger than the prothorax, to which 
it is attached vertically; fore wings short, 
their margins in MelSe crossing each other, 
flexible J hind wings often wanting ; tarsi 
with the terminal claws double. MelSe, 
biisiit-bmUp CatifhariSfiiie blister-beetle of commerce. 

Flower-beetles or Anthicites. Larva and pupa inhabit 
decayed wood. Imago with filiform antenna sometimes 
slightly serrated ; body elongate, linear ; fore wings soft. 
Inhabits flowers, flying readily and in the day-time. Nt 
ioxus, Anlhicas. 

Death-watch beetles or Ptinites. Lartm with the 
culato feet distinct, incrassated in the middle, narrower to- 
wards the tail, often covered with bristles. 
<:^yk Commonly inhabits dry wood, through 

J.JI ■ which it bores in all directions, reducing 

'~m^ it to a powder. Pupa changes in the 

" galleries niade by Uie larva. Imago with 

D«iiL-»iiich ''*''K nittennie, generally fihform, but in 

some of the males higlily pectinated ; the 
mandibles strong and toothed ; the head retractile 
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tlie prothorax ; the prothorax more or leas spherical ; the 
fore wings completely covering the body, and having often 
an inflated appearance. The insects of this order make the 
ticking noise known by the name of death-watch. Ptili- 
nus, Ptinua, Anobium, Mezium, Gibbium. 

Ant-beetles or Clerites. Larva in structure like the pre- 
ceding order, but more elongate, and less commonly hairy. 
Feeds on the larvtB of the preceding order, and occasionally 
of some H^enoptera. Imago with the antenna incras- 
eated externally ; the mandibles bifid ; the maxillee obtuse; 
the prothorax is long, slender, cylindrical, and of less 
circumference than the head or body. Necrobia, Cleru^, 
Opiltis, Thanasimus, Jillus. 

Melyrites. Larva elongate, soft, pubescent, gradually 
incrassated posteriorly ; telum corneous, produced into two 
spines. Inhabits and feeds on decaying wood. Pupa 
changes in the same situations. Imago with the antenna 
filiform, tapering to the extremity; mandibles elongate, 
toothed, bifid at the apex ; head neariy corresponding in 
width with the protkorax, but rather less ; prothorax with 
the margins often dilated ; when touched, a red fleshy sub- 
stance is protruded from several parts of the body and again 
withdrawn. Inhabits flowers ; flies readily, and in the sun- 
shine. Dasytes, Malachius, Malthinus. 

Glow-worms or Lampyrites. Larva 
composed of thirteen very distinct seg- 
ments, the divisions between which are 
deeply marked, giving the back a serrated 
appearance ; legs very perfect, the caudal 
leg also present. Inhabits old hedges 
among decayed sticks, found also under 
stones; feeds on minute snails, &c. Pupa 
changes under ground. Imago with the " Qiowwonn. 

tenntB filiform, monilifomt, or pectinated ; the mandibles 
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small, soft, and eomewhat imperfect ; the prothorax flat- 
tene<l, dilated at the margins ; the fore wings flexible, 
leather}- ; females sometimes without wings. Frequently 
flies by night, emitting from the two last segments a bright 
phosphoric light. Lampyrix, Drilus, OmaHsua. 

Soft-winged beetles or Cebrionites. Larva and pupa nn- 
known. /moj^o with the nnf^nnfc very simple, flliform; man- 
dibles imperfect, terminating in a single point ; prothorax 
semicircular, the convex, being the anterior margin, com- 
pletely concealing the bead ; ibre wings and whole body 
soft and flexible, aa though immature ; more round and 
compact iu shape than the preceding orders. Inhabits the 
leaves and flowers of plants in summer. Dascillus, Elodes. 

Click-heclles or Elaterites. Larva elongate, cylindrical, 
with six articulate and one caudal leg ; slothful. Feeds on 
the roots of wheat, potatoes, &c., also occasionally on de- 
caying timber; is Fcrj- deslrudave to crops, and knon-n to 
farmers as the Wire-worm. Vupa mostly changes in the 
ground. Imago with monilifonu antenna, not unJrequently 
serrated or pectinated in the males ; mandibles bifid at the 
extremity; head received into the prothorax; prothorax 
with a projecting spine beneath; mesothorax v!\(i\ a cavity 
for the reception of the spine. When laid on its back it 
rights itself by a spring, in giving which it makes a loud 
click. Inhabits flowers, &c. Elaler. 

Buprestites. Larva very elongate, cylindrical, with six 
articulate and one caudal prehensile leg. Feeds on lim- 
ber. Pupa changes in the same situation. Imago with 
serrated or pectinated antennee ; mandibles short, strong 
and bifid ; head more than two-thirds received into the pro- 
thorax; prothorax beneath produced posteriorly into a 
spine ; but there being no corresponding cavity in the me- 
mthorax, the insect has not, when placed on its back, 
tlie power of leaping possessed by the Elaterites. Inhabits 
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flowers ; possesses the most gorgeous metallic colours ; ruus 
and flies with ease and rapidity. Buprestis. 

Day-chafers or Cetoniites. Larva witli six elongate, 
weak, articulate legs, and the posterior extremity of the 
body tncrassated, soft, and recurved under the fore part. 
Inhabits and feeds on decaying wood. Pupa changes in 
the same situations, or in the ground. Imago with antennce 
composed of ten joints, of which the three or four terminal 
ones are produced laterally, and form a club ; lahrum mem- 
branaceous, mostly concealed by the clypeus; mandibles 
and maxilla: pubescent and membranaceous ; coloms va- 
rious and brilliant ; form generally flattened above ; diurnal, 
flies with ease and rapidity. Feeds on the pollen or honey 
of flowers. Cetonia, Trichius. 

Cock-chafers or Melolonthites. Larva resembles that of 
the preceding order. Inhabits the earth, feeding on the 
roots of vegetables. Pupa changes in the ground. Imago 
with antenna composed of nine or ten joints, the six or 
seven terminal ones produced laterally and forming a fla- 
bellated club ; labrum more corneous than in the preceding 
order, and not entirely concealed by the clypeus ; mandibles 
corneous and masticatory ; colour less brilliant ; form gene- 
rally convex above ; flight easy, not rapid ; mostly noctur- 
nal. Feeds on the leaves of vegetables. Hoplia, Anomala, 
Melolontha, represented at pages 52 and 247, AmpMmalla, 
Omaloplia, Phyllopertha, Serica. 

Sand-chafers or Trogites. Larva resembles that of the two 
preceding orders. Feeds on decaying animal and vegetable 
matter found in sand, which it inhabits. Pupa changes 
in the sand. Imago with antennie composed of nine or 
ten joints, the three or four terminal ones forming a small 
round club ; labrum and mandibles concealed and membra- 
naceous ; colour black. Inhabits sand, particularly by the 
sea-shore ; seldom flies. Trox, JEgialia, Psammodius. 
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Dung-chafers or Scarabteites. larea resembles the pre- 
ceding. Inhabits and feeds on the excrement of aniuials. 
Pupa changes in the ground. Imago with anietirite com- 
posed of nine or ten joint*, the tenuinal ones forming a 
compressed club ; labrum generally concealed by the cly- 
pen*; mandibles sometimes corneous, sometimes membra- 
nacoous ; colour brown, black, or metallic -tinted black ; 
form oval, convex above. Inhabits and feeds as in the larva 
state ; flight easy, rapid, mostly nocturnal. AphodiuM,— 
Geotrupes, Bolboceras, Onthophagtu, Copris. 

Stag-beetles or Lucanites. Larva resembles the ] 
ceding ; feeding on decayed wood. Pupa changes in thB 
same situations. Imago with ten-jointed antennic, the ba^al 
joint very long, and the others bending forward from it at a 
right angle, forming an elbow, the three apical joints form- 
ing a club ; labrum concealed or obsolete ; mandibles very 
long, strong and toothed ; maxilla weak and pilose. Fhght 
nocturnal. Feeds on the sap of plants. Sinodendron, 
Lncaiifts, Plaiycerug. 

Mimick-beetlea or Histerties. Larva rather more elon- 
gate than that of the Lucanites, in other respects nearly 
similar in formation. Inhabits and feeds on putrid sub- 
stances. Pupa mostly changes 'in the ground. Imago 
with clavate antennte ; strong, corneous, and projecting 
mandibles; head retractile within the protkorax; fore wings 
square and very short ; legs retractile ; covering excessively 
hard, highly polished. Inhabits putrid substances ; mimicks 
death when disturbed ; flics occasionally in the sunshine. 
Sister, Deiidrophilus, Otii/iophilui, Abra>us. 

Pill-beetles or Bijrrhitcs, Larva as in the Hinlerites, 
but somewhat pilose. Feeds on the roots of vegetables and 
decaying wood. Pupa mostly changes in the earth. Imoi 
with moniliform antenna incrassated towards the extrem 
biit not clubbed ; mandibles corneous, but not projecting 
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form nearly globular ; covering dowTiy, uot polished ; head 
and legs retractile. Inhabits vegetables, mimicking death 
if touched ; crawls ia the day ; flies but seldom. A'bao- 
dendron, Byrrhys, AspidipkorMs, Simplocaria. 

Dermestites. Larva somewhat shuttle -shaped, very pi- 
lose. Inhabits and feeds on decayed and dried animal 
substances. Pupa changes in the same substances. Imago 
with short clavated atitenn(B ; mandibles short, strong and 
toothed ; form oval ; head and legs retractile, but less per- 
fectly so tlian in the two preceding orders. Inhabits dead 
animals; when shaken out or disturbed, mimicking dealli : 
flight principally nocturnal. Attagemts, Dermestes, Me- 
gatoma. 

Jpsiles. Larva more elongate, slightly pubescent. In- 
habits and feeds on the bark of trees or fungi. Pupa 
changes in the bark. Imago with clavated antenna, the 
club not abrupt, but generally formed by a gradual incras- 
sation of the antenna externally ; prothorax nearly square, 
generally longer than wide ; form elongate : flight only oc- 
casional, mostly diurnal. Lyciits, Sylvanus, Rhizophagus, 
Nemosoma, Ips, Tetraloma, Triplax, Mycetophagua, 
Anther ophagus. 

Niiiduliies. Larva pubescent, more active than in the 
preceding order. Generally inhabits and feeds on decayed 
animal substances. Pupa changes in the same situations or 
in the earth. Imago with clavated antertnie, the club abrupt 
and well-defined, usually composed of three joints : active ; 
flies readily. Inhabits, in great quantities, decayed animal 
substances, particularly bones, and also strongly-scented 
flowers. Cathereies, Meligethes, Strongylus, Nitidula, 
Thymalus. 

Carrion-beetles or SUphites. Larva glabrous, depressed, 
attenuated posteriorly; very active. Inhabits pulrilying 
animal substances. Pupa changes mostly in the earlh. 
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Imago with antetina clavated or monilifunn, externally in- 
crassated ; mandibles strong, pulnted and prominent ; head 
capable of being bent vertically and concealed by the pro- 
tkoraa:, but not withdrawn into it; proihorax as wide as 
the body. Inhabits putrid animal fiubstances, as dead 
birds, mice, rats, &c., which it buries in the earth as recep- 
tacles lor its eggs ; flight diurnal and nocturnal ; scent rery 
offensive. Silpha, Necrophorus, represented in all its sta- 
ges at page 53, Choleva, Catops, Plomaphaffus, Scaphidivm, 
Scaphiosoma. 

Globe-beetlcB or Spkeritliites, Larva inhabits and feeds 
on the dung of horses and cows. Pupa changes in the 
same situations. Imago with antenna clavated ; club dis- 
tinct and abrupt ; form nearly spherical or oval. luhabiLs 
and feeds as in the larva state ; runs and flies with rapid- 
ity in the sunshine. Sphxridium, Cercyon. 

Herbivorous water-beetles or HydropktUtes. Larva elon- 
gate, attenuated posteriorly, active, carnivorous, aquatic; 
head large, with long curved mandibles. Pupa changes in 
the earth or under dung. Jmago with clavated antenna ; 
mandibles strong and obtusely toothed ; maxillary feelers 
very strong, and used in the water as antenna ; the form 
oval, the sides and back very convex, the surface glabrous. 
Inhabits water, swimming with ease, the feet being moved 
alternately ; female covers her eggs with silk, forming a 
kind of cocoon, which she carries about with her in the 
manner of some spiders. Feeds on the decaying leaves of 
water-plants. Sperckeus, Hydrophilus, Hydrops, Hydro- 
bias, Berosus. 

Diving-bell beetles or Helophorites. Larva less elon- 
gate ; sluggish ; margins of the segments Mnged with hair. 
Inhabits duckweed, and other plants on the surface and 
banks of ponds, also the surface of stones, mud, &c. Pupa 
changes sometimes in the same situations, but mostly in 
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the earth. Imago witli anIenniB more or less clavated, 
short, and generally concealefl ; the maxillary feelers being 
employed as antennai ; form elongate. Inhabits the banks 
of ponds and rivers, among aquatic plants on which it 
feeds ; enclosed in a bubble of air, it crawls on water-plants 
and on the surface of water, with the back downwards, but 
does not swim. Hydraina, Helophorus, Hydrochus, GeO' 
ryssus, Elmis, Parnus, Heterocerus. 

Water-floas or Gyrinites. Larva with strong arcuate 
mandibles ; a long fleshy process, fringed with hair, rising 
from both sides of each segment ; carnivorous, aquatic, na- 
tatory. Pupa changes at the edge of ponds. Imago with 
short clavaled antenna ; mandibles short and obtuse, but 
strong ; maxiU<B somewhat obtuse ; galea palpiform, exai- 
ticulate; fore legs long, middle and hind legs short and 
incrassated ; carnivorous. Inhabits water, performing in 
the sunshine its beaatiHil and social gyrations on the sur- 
face. Gyrinus. 

Carnivorous water-beetles or DyOscites. Lan-a with 
strong arcuate mandibles, perforated at the extremity for 
suction ; carnivorous, aquatic, natatory. Pupa changes in 
the earth, at the margins of ponds, among roots of trees 
and grass. Imago with tiliform anlenniB ; mandibles short 
and strong ; maa,-UleB arcuate and very acute ; ffalea palpi- 
form and articulate J the fore tarsi patellatedin the males; 
the middle and hind legs flattened and ciliated ; form oval. 
Inhabits water, feeding on aquatic animals ; swims with 
great ease and swiftness, moving the corresponding legs 

I simultaneously. Acilius, Dytiscus, Colymbeles, Noterut, 
Hydrophorus. 
Ground-beetles or Carahites. Larva with strong arcuate 
mandibles ; active and carnivorous. Inhabits roots of grass, 
rubbish -heaps, decaying vegetables, moss, under stones. 
Sic, in which situations it pursues and seizes its prey. Pupa 
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once from all others by their square, short fore wings, nated 
body, elongate form, and disgusting manner of turning up 
the tail like a scorpion. Inhabits and devours all putrefying 
substances, also living insects. Staphylinus. 

Short-winged moss-beetles or Pselaphites. Larva and 
pupa unknown. Imago with acute dentate mandibles; 
maxilla obtuse ; galea roimded, «sarliculate, though some- 
what palpifoim; maxillary feelers clavated, immensely de- 
veloped, often equalling the antevnci in size ; antennte with 
ten or eleven joints, the last joint incrassated, forming a 
club; fore wings quadrate and abbreviated; hind wings 
usually wanting ; tarsi two-jointed. Very minute ; slow in 
its movements. Inhabits moss and the roots of grass, feed- 
ing on the ^can' which occur in those situations. Pselaphus. 

Long-winged moss-beetles or ScydmiETiites. Larva and 
pupa unknown. Imago with antenna el even -jointed, mo- 
niliform, incrassated exteriorly ; the basal joint rather long, 
the apical one ovate and together with the two preceding, in- 
crassated ; maxillary feelers very large, iho third joint stout 
and conical, the fourth and terminal one small, acute ; fore 
wings completely covering the body; tarsi five-jointed. 
Inhabits moss, and under planlis near cucumber fi-ames ; 
feeds on Acari. Scydmanus, Etitheia. 

Fungus-beetles or Endomychites. Larva with six distinct 
articulate legs ; head small ; middle of the body stout, 
gradually attenuated to llie tail. Principally inhabits and 
feeds on the interior of fungi. Pupa changes in the same 
situations. Imago with moniliform antennte, incrassated 
externally; mandibles acute ; tarsi three-jointed ; form 
very convex, oval, glabrous. Inhabits fungi. Lycoperdina, 
Endomychus. 

Lady-birds or Coccinellites. Larva in structure like 
that of the preceding order, but rather more elongate and 
active. Inhabits the leaves of vegetables, feeding on the 
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Aphites which suck their sap. Pupa attaches itself hy the 
tail to a leaf, and cbaDges in that position. Imago with 
short and rather clavate ante/iins ,- mandibles acute ; tarni 
three -jo in ted ; form veiy convex above, nearly hemispheri- 
cal. Inhabits regetahles, feeding on the Aphites which 
iufest them. Cacicula, Chilochorus, Coccinella. 

Bloody-nose beetles or Chrygomelites. Larva still more 
obese, inactive ; legs short. Feeds on the leaves of vege- 
tables. Pupa sometimes attaches itself, and changes in 
the same situations, and sometimes in the earth. Imago 
with moniliform antennte, inserted far from each other ; 
mandibles rather obtuse ; maanlliB obtuse ; galea palpiform, 
cxarticulate ; head nearly concealed by the prolhorax ; 
tarsi four-jointed ; legs not formed for leaping ; form very 
globose, inactive ; flies seldom. Inhabits vegetables, on 
the leaves of which it feeds. When touched frequently 
emits a red fluid from the mouth. Crgptocephalus, Cli/lhra, 
Chrysomela. 

Flea-beetles or Alticites, Larva and pupa nearly as in 
the preceding order, the former rather less obese. Imago 
with the antenna mucli longer, more filiform, and inserted 
nearer together ; mandibles more acute ; maxilltB obtuse ; 
galea palpiform and articulate ; hind legs incrassatcd, 
formed for leaping; form less globose. Inhabits and feeds 
on vegetables ; its size is little larger than that of a flea, 
an insect which it emulates in the activity of its leaps ; it 
is excessively injurious to crops, sometimes causing a total 
failure of turnips, rape, &c. Alttca. 

Galerucites. Larva and pupa nearly as in the Chryso- 
melites. Imago with long filiform antennrB, inserted much 
nearer to each other than in either of the two preceding 
orders ; mandibles acute; maxillie obtuse, with a distinctly 
articulate palpiform galea-: legs of similar structure, not 
formed for leaping ; form more elongate. Inhabits and 
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feeds on vegetables ; flies more readily than in the two pre- 
ceding orders, but does not leap. Galeruca, Adimonia, 
Auchenia, Luperus. 

Tortoise-beetles or Cassidites. Larva more obese and 
obtuse, spiny or radiated round the margin ; the t^l 
furnished with a remarkable forked ap- 
pendage on which the excrement accumu- 
lates, forming a kind of umbrella, wliich 
protects it in some degree from observa- 
tion. Inhabits and feeds on vegetables. 
Pupa changes in the same situations. 
Imngo with moniliform antennte ; man- 
dibles and maxilliB obtuse and minute ; galea palpifonn, 
exarticulate ; head completely hidden by the prothorax ; 
which, together with the fore wings, form a complete 
covering, like the carapax of a tortoise ; tarsi four-jointed ; 
form nearly hemispherical. Inhabits vegetables, on which 
it feeds. Cassida. 

Hispites. Larva flattened, having thirteen distinct seg- 
ments, whereof the head and prothorax are somewhat 
corneous ; fifth to eleventh segment inclusive furnished 
both above and below with a callous transverse spot, co- 
vered with minute projections like a rasp : feeds on the 
parenchyma of the leaves of plants, living entirely between 
the upper and lower epidermis, causing brown spots to ap- 
pear in the leaves where the parenchyma 
has been consumed, and moviog about 
in the cavities with a wriggling motion, 
and as easily backwards as forwards. 
Pupa changes in the same situations; 
very active, moving about in the cavities 
when disturbed, /mnjo with moniliform Hiipi 

antennte approximate at the base ; head not hidden by the 
prothorax, but standing out distinctly in front ; prothorax 
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not dilated as in the preceding order, wliich in ntany of 
its characters it very closely resembles. Inhabits vegeta- 
hlus, on which it feeds. A single species, Hispa alra, is 
said to have been found in England. The author is in- 
duced, from the observations of Dr. Harris on the economy 
and structure of the larra and pupa of HUpa, to separate 
it irom the Casaidites, a family of which be had previonsly 
considered it. 

Criocerites, Ijirva more linear and elongate. Feeds on 
the leaves or within the stems of vegetables. Pupa gene- 
rally changes in a silken cocoon, attached to the stems or 
roots of the vegetables on which it feeds. Imago with 
inoniliform antenna:, slightly incrassated externally, about 
as long as in the Galerucites ; mandibles arcuate, bifid at 
the apea: ; maxitltB obtuse; galea incrassated, but not pal- 
piform i prothorax proportionately much smaller than in 
any cognato order, somewhat cylindrical; /ar« four jointed; 
colours brilliant ; flight only occasional, diurnal. Inhabits 
vegetables. Crioceris, Donacia, Macroplea. 

NecVed cap ricom- beetles or Lepturites. Larva almost 
entirely without feet, fleshy, linear ; inhabits decaj-iiig 
timber. Pupa changes in the same situations. Jmago 
with filiform antenna usually about the length of the body, 
inserted between the eyes, but not interfering with their 
form ; the head is elongated at its junction with the pro- 
thorax, somewhat in the manner of a neck ; mandibles 
terminated generally in an acute point ; maxilltB obtuse ; 
galea obtuse, not palpiform ; form elongate, attenuated pos- 
teriorly ; tarsi four-jointed ; diurnal. Inhabits dowers, ap- 
parently feeding on their pollen. Leptura, Pachyta. 

Neckless capri com -bee ties or Cerambycites. Larva and 
pupa as in the preceding order. Imago with filiform an- 
fennat, often much longer than the body, inserted close to 
the eyes, and partly surrounded by them ; the eyes conse- 
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quently become somewhat kidney- shaped ; the head is not 
elongated at its junction, but is partly 
received into the prothorax ; mandibles 

Pwitli an acute point ; maxillai and their 
galea obtuse ; tarsi four-jointed ; form 
elongate, nearly linear, slightly attemmted 
posteriorly : flight both diurnal and noc- 
turnal. Inhabits the stems of trees, de- 
^m cayed wood, and sometimes flowers. 
^H Helimnanes, Clytus, CalUdium, Cglin- 
^F dera, Obrium, Graciliaf Saperda, Lamia, Cerambyx, 
Pr tonus. 

Flat-bodied-beetles or Cucujites. Larva with six very 
short articulate legs ; found in decayed timber. Pupa 
changes in the same situations. Imago with filiform an- 
tenntB generally not longer than the protkorax ; mandibles 

I acute, porrected, and elongate, especially in the males ; 
maxiliiB obtuse ; galea pilose ; head somewhat triangular, 
elongated posteriorly into a kind of neck ; prothorax 
nearly square, very flat; body very flat; iam four-jointed. 
Inhabits timber. Cucujus, 

Timber-beetles or Bostricite-f. Larva a white maggot, 
completely vrithout legs ; inhabits and feeds on the bark 
or wood of trees, causing their death with unerring cer- 
tainty. Pupa changes in the same situations. Imago with 
Iclavated anteniKB ; mandibles generally bidentate ; max- 
illee with their galea obtuse ; the prothorax very convex, 
and usually as large as the remainder of the body ; tarsi 
four-jointed J form cylindrical. Inhabits circular holes, 
which it bores in the bark and wood of trees, either to es- 
cape, after changing, iirom the pupa, or to deposit its eggs. 
Cix, Bostrickus, Tomicus, Platypus, Hylesinus, Scolytus, 
Hylurgus. 
^B Long-nosed weevils or Curculioniles. Larra without 
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Ieg8,flnd having occasionally in their place small mammillaty 
processes ; inhabits and feeds on the flowers, iruits, seeds, 
leares, stalks, bark, wood, pith, and roots of vegetables, 
Pupa changes in the same situations, sometimes naked, 
sometimes in a hard compact case, sometimes in a silken 
cocoon. Imago with antenna generally twelve -jointed, 
incrassated externally, the basal joint generally very long, 
the others bending forwards at a right angle, forming an 
elbow ; these anlennat are placed on a long rostrum, which 
proceeds firom between the eyes, and has the mouth at its 
extremity ; mandibles generally obtuse ; blade and galea 
of the maxiU<E united and indistinct ; tarsi four-jointed. 
Mostly diurnal ; feeds on vegetables. CurctiUo: Balanimu 
Nucum, a very long-nosed weevil, produced from the well- 
known grub which infests nuts and filberts, is represented 
on the opposite page. 

Short-aosed weevils or Anthrihites. Larva in form like 
the preceding ; feeds on wood. Pupa changes in the chan- 
nels made by the larva. Jmago with antennm generally 
twelre-jointed, the basal joint not particularly elongate, 
therefore not elbowed, moniliform, incrassated externally, 
not situated on a distinct rostruni, much elongated in the 
males ; mandibles and maxilla nearly as in the preceding 
order ; tar&i four-jointed. Inhabits the bark and wood of 
trees. Brachytarsns, Platyrhinns, Anthrlbus. 

False-weevils or Salpingites. Larva and pupa as in the 
preceding orders; the former feeds on the wood and bark 
of trees. Imago with antenntE shorter, moniliform, some- 
what incrassated externally, and situated on a rostrum; 
mandibles and maxilUB obtnse ; fore and middle tarsi five- 
jointed ; hind tarsi four-jointed. Found in the same situ- 
ations as the larva, and also among the leaves of trees. 
Salpingus, S/)h<eriestes. 

In every modem classification of Coleoptera the number 
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of joints in the tarsi has been considerecl a character of 
primary importance, and diyisional names, founded on this 
cliaractet alone, have become current among Entomologists : 
thus beetles having five joints in all their tarsi are called 
Pentamera ; those having five in the anterior and middle, 
and four in the posterior tarsi, are called Heteromera; 
those with four in all the tarsi, Tetramera ; and those with 
only three, Trimera. 





CHAPTER \1. 



OF THE CLASSIFICATION OT OKTHOPTERA, HEMIPTERA, 
NEUROPTERA, &C, 

Ortboptera. — The metamorpbosis of Ortkoptera is iso- 
morphous. Larva resembling the imago in structure, ap- 
pearance, mode of feeding, &c., wings only being wanted. 
Pupa, or quiescent state, none. Imago with the parts of 
the mouth fully developed; labrum large and quadrate; 
mimdibles strong, bony, masticatory, and moving horizon- 
tally ; maxilliB with feelers, and a distinct, palpiform ga- 
lea ! fore wings coriaceous, little used in flight ; hind wings 
longitudinally folded ; flight weak and badly sustained. 

Earwigs or Forjiculiles. The anfennce are many-jointed, 
muniliform, and decrease in size to the extremity ; the fore 
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Things square, coriaceous, meeting with parallel edges, very- 
short, and not used in flight ; the hind wings ear-shaped, 
folded, and projecting beyond the fore wings ; hind legs 
not formed for leaping; tarsi three-jointed ; ieium fiimiahed 
with two appendages which meet lite forceps; nocturnal 
insects, feeding on vegetables. Forficula, the earwig, its 
wing is represented at page 11, Labia, Labidnra. 

Crickets or AckeHtes. Antennae very long, slender, and 
composed of many joints ; fore wings short, coriaceous, 
one partially covering the other, not used in flight ; hind 
wings folded longitudinally, and projecting beyond the fore 
wings ; hind legs incrassated, formed for leaping ; tarsi 
three-jointed: nocturnal, subterranean insects. Gryllo- 
talpa, represented on the opposite page,^cAe/a, represented 
in all its stages at page 73. 

Grasshoppers or GrylUtes. Antenna very long, slender, 
and composed of many joints ; fore wings coriaceous, as 
long as the hind wings, which are folded longitudinally be- 
neath them; hind logs incrassated, formed for leaping; 
tarsi four-jointed ; female iiimished with an exserted ovi- 
duct : diurnal ; feed on vegetables. Gryllus. 

Locusts or Locustites. Antennce short, incrassated to- 
wards the middle or extremity, consisting of about ten joints; 
fore wings coriaceous, generally as long as the hind wings, 
which are folded longitudinally beneath them ; hind legs 
incrassated, formed for leaping ; (am five-jointed; diurnal: 
feed on vegetables. Locusta, Gomphocerus, Acrydium. 

Cockroaches or Blattites. Antenna very long, filiform, 
tapering, and many-jointed ; head bending beneath the 
proiharax ; fore wings somewhat coriaceous, horizontal, 
one folding over the other, covering the hmd wings, which 
are folded beneath them ; legs ahke in structure ; tarsi five- 
jointed : nocturnal ; voracious ; omnivorous ; run rapidly ; 
fly badly; do not leap. Blatla. 
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Hemiptera. — The metamorphosis of the Hemiptera is 
iBomorpIioiis, resembling that of the Orthoptera. Imago 
with the parts of the mouth only partially developed ; the 
mandiblBa are without any horizontal motion, but elongate 
and slender, and, together Tvith the Ttiaxilla and tongue, 
are inclosed in a sucker, which is composed of the labium 
principally, but protected above by the lahrum ; this sucker 
is bent beneath the head and breast, excepting when in 
use, when it is usually thrust perpendicularly into the riud 
of vegetables or skin of animals, to extract the sap or blood, 
which, in this class, constitute the food ; the feelers are 
obsolete. 

Plant-bugs or Cimiciten. AntenntB elongate, conspicuous, 
four- or five-jointed ; fore wings with the basal portion co- 
riaceous, the apical portions which cross each other mem- 
branaceous ; the legs are of uniform structure, not formed 
for leaping ; the tarsi are three-jointed : terrestrial ; run 
fast ; fly rapidly, but not far at a time ; feed generally on 
the sap of vegetables, sometimes on other insects, and oc- 
casionally, but apparently unnaturally, on the blood of 
vertebrate animals. Cimex, Pentatoma, AcantJiosoma, re- 
presented at page 199, (fig. 6). 

Water-bugs or Hj/dromelrites. Antenna elongate, con- 
spicuous, four- or five-jointed ; fore wings co- 
riaceous, of uniform substance ; hind wings 
membranaceous ; all the wings linear ; legs 
of uniform structure, very long, not formed 
for leaping ; tarsi three-jointed ; body elon- 
gate, linear : aquatic, running with ease and 
HfdfoiBB™. rapidity on the surface of water. Hydrume- 
ira, Gerris, Velia. 

Water-Bcorpions or Nepites. Antenna very short, con- 
cealed below the head ; fore wings coriaceous, crossed at 
the apex; hind wings membranaceous, completely concealed 
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beneath them; fore legs hooked, predatory j tarsi with a 
single joint ; middle and hind legs not formed for swim- 
ming ; tarsi two-jointed ; tail armed with two long setaceous 
appendages ; aquatic ; carnivorous ; crawl on aquatic plants, 
but do not swim. Ranatra, Nepa. 

Water-boatmen or NotonedHes. Antennte very short, 
concealed below the head ; fore and hind 
wings as in the preceding; fore legs un- 
armed, middle and bind legs formed for 
Bwi mining ; all the tarsi two-jointed; tail 
without appendages : aquatic; carnivorous; 
swim with ease, swiftness, and elegance ; 
cannot crawl on aquatic plants like the pre- wator-BDabnan. 
ceding, Naucoris, Notonecia, Corixa, Sigara. 

Frog-hoppers or Cicadites. AntenntB very short, scarcely 
projecting beyond the head; fore wings coriaceous, meeting 
with a straight suture ; hind winga membranaceoas ; hind 
legs incrassatcd, formed for leaping; (dm three-jointed: 
most of the genera leap readily, but fly badly. Inhabit 
vegetables, on the sap of which they feed. Cicada, the 
only species inhabiting this country was lately discovered 
in the New Forest by Mr. Weaver ; the pupa-case has been 
found clinging to the stem of the common brakes, on the 
roots of which the larva is supposed to feed ; the pupa-case, 
together with the perfect insect, is represented at the end of 
the chapter ; it is the Cicada Hamatodes of Linneus : 
Cercopis, Memhracis, Psylla. 

Gall-insects or CoccHes. Antenna hirsute, long, monili- 
form, many-jointed; fore wings semi- coriaceous, of uniform 
substance ; hind wings wanting, or replaced by appendages 
similar to the halteres of Diptera; legs of uniform struc- 
ture, not formed for leaping j tarsi two- or three-jointed in 
the male, with a single joint in the female; tail furnished 
with two long setts. The females are apterous, and attach 
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themselves to the bark and leaves of trees, on which they 
deposit their eggs, covering Lhem with their bodies. Coccus. 

Plant-lice or Aphite». Antennae conspicuous, elongate, 
seTCn-jointed ; fore wings deflexed, meeting over the back 
with a straight suture; hind wings much smaller and shorter; 
all the wings membranaceous; legs of uniform structure, 
not formed for leaping; tarsi two-jointed. Infest all vege- 
tables, sucking the sap : reproduction without union of 
sexes for many generations. Aphis. 

Moth-blights or Aleyrodites. Larva oval, flat and scale- 
like. Pupa changes within the skin of the larva ; is quies- 
cent. Tmaffowiih the antenttte flliform, conspicuous and six- 
jointed ; wings equally developed, both as to length and 
breadth, covered with a white, mealy substance, like the 
Rcaies of Lepidoptera; legs of uniform structure, not formed 
for leaping. Sits on the under-side of the leaves of the 
plants on which the larva feeds. Aleyrodes. 

Neuroptera. — The metamorphosis of the seventh class, 
Neuroptera, differs in its different orders. Larva with strong 
corneous mandibles moving horizontally, and six articulate 
feet, situated in pairs on the second, third, and fourth seg- 
ments; prehensile feet none. Pupa various. Lmngo usually 
with the organs of the mouth perfect; the wings fully de- 
veloped, and resembling net-work. 

Pearl-flics or Perlites. Larva with long, filiform, mulli- 
articulate antciinm ; strong, corneous, masticatory mandi- 
bles ; telum furnished with two long, setiform appendages ; 
active, carnivorous, aquatic. Pupa isomorphous. Imago 
with long, filiform, multi-articulate antenna; strong, cor- 
neous, masticatory mandibles; wings fully and equally de- 
veloped, reticulated, recumbent ; tlie hind wings folded ; 
tarsi three-jointed. Inhabits the banks of running waters, 
and is a very favourite food -of fish ; flight nocturnal. Perki^ 
Inogentis, C'/iloroperla, NfiHoura. 
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Snake-flies or Rapkidiites. Larva with filiform antentife, 
and corneous, masticatory mandibles ; active. Inhabits and 
feeds on decayed wood. Pupa isomorphous. Imago with 
monilifonn antenniB ; comeoas, masticatory mandibles ; 
head large, porrected ; prothorax elongate ; wings uni- 
formly and fiilly developed, recnmbeut, deflexed, not folded, 
beautifully reticulated ; tarsi four-jointed ; telum with a 
seta: Mght diurnal, in the simsbine. Raphidia. 

Lace-winged flies or Hemerobiites. Larva with fihform 
antenna; mandibles and maarilliB prominent, corneous; 
sacciferous, carnivorous. Inhabits the leaves of vegetables. 
Pupa necromorphous ; changes within the sack formed by 
the Inrva. Imago with long, monijiform antenttm ; mandi- 
bles corneous, masticatory ; wings Mly and equally deve- 
loped, not folded, beautifully reticulated, deflexed ; tarai 
five-jointed ; smells fetid ; flies mostly in the evening. Hb' 
merobius, Chrysopa, Osmylus. 

Stone-flies or Phryganiites. Larva with short antenn<B ; 
mandibles corneous, masticatory ; sacciferous, aquatic. 
Pupa necromorphous, changes in the sack formed by the 
larva. Imago with very long, multi-articulate, filiform 
antenna ; mandibles and maxillte obsolete ; fore wings de- 
flexed, very hairy ; hind wings ample, much folded longi- 
tudinally, not so hairy; tarsi five-jointed. Inhabits the 
neighbourhood of water ; flies in the evening and during 
the night, and is a favourite food of fish. Phryganea. 

Caddew-flies or Ephemerites. Larva with long filiform 
antenntE ; mandibles corneous, masticatory; legs six,arti- 
eulate ; aquatic, carnivorous. Pupa isomorphous. Imago 
with short concealed antenna ; mandibles and maxillte ob- 
solete ; fore wings fully developed ; bind wings small or 
obsolete ; all the wings beautifully reticulated, erect, and 
meeting above the back; tani four-jointed; telum furnished 
with long sctiform appendages : flight in the evening, in 
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company, rising and falling, and is the favourite food of 
fish. Ephemera, Baetis, CloSon. 

Scorpion-flies or Panorpiies. Larva and pupa unknown. 
Imago with long, filifonn, mulfi- articulate antenme ; man- 
dibles and maxiUte corneous, produced into a beak; wings 
of equal development, horizontally recumbent on the back^ 
torn five-jointed; telum armed with an appendage resem- 
bling a lobster's claw : fiight weak, of short duration, 
diurnal. Inhabits abundantly the woods and hedges of 
England throughout the summer. Panorpa. 

Dragon-flies or LibelluUtes. Larva with short antenna; 
mandibles corneous, maslicatoiy ; labium very elongate, 
jointed and remarkable, being iiimished with predatory, 
acute, mandibuliform palpi; aquatic, carnivorous. Pupa 
isomorphous. Imago mth minute antenna nearly con- 
cealed; mandibles strong, corneous, masticatory ; labium of 
moderate proportions; wings of uniform development, beau- 
tifiiUy reticulated, porrected laterally or meeting vertically 
above the back ; tarsi three-joinled ; flight rapid, well sus- 
tained; active, carnivorous. Agrion, Libellula, .^schna, 
represented at page 199, the central figure. 

Aberrant Orders. — Ticklers or Thripsites. Larva re- 
sembles the perfect insect, but has a softer body, with the 
meso- and metathoraa: distinct ; the mouth is almost similar 
to that of the imago, but iiiB antenna and legs are shorter; 
there are no simple eyes, and the compound are replaced 
by conglomerate eyes. Pujm resembles the perfect insect, 
but the articulation of the limbs is obscured by a film, 
and the wings are enclosed in short fixed sheaths : the an- 
tenna are turned back on the head, and the insect, though 
it moves about, is much more sluggish than in the other 
states. Imago having the parts of the mouth united to form 
a short conical sucker, more fleshy than homy and not retrac- 
tile ; tlie labium has the usual parts, the labium, properly 
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so called, being the longest ; the ligula is sometimes pro- 
longed between the labial feelers, equalling them in length, 
at others it does not reach beyond the base of these organs; 
the labial feelers are short and three-jointed; the maxilla 
are somewhat triangular, with their lacinitB acute : tlie 
maxillary feelers are distinct and two- or three-jointed; 
the galea is obsolete ; the mandibles are elongate and seti- 
form, with their base flattened and dilated ; the antenna 
are somewhat moniliform and usually eight-jointed ; the 
eyes are lateral and oval; the ocelli three, and situated in 
a triangle between the eyes; the prothorax is large and 
flat, the meso- and metathorax are so closely soldered to- 
gether that the dirision is scarcely to be traced; the fore 
and hind wings are alike, long, narrow, delicate, generally 
nerveless and iringed with long cilia} ; the tarsi are two- 
jointed and without claws. Inhabits flowers, leaves, and 
the bark of trees. Tlirips. 

Bee-parasites or Stylopites. Larva apod, with a corneous 
head ; inhabits the bodies of wa-sps and bees in the perfect 
state, the head of the larva projecting between the abdom- 
inal segments of the bee. Pupa changes in the same situ- 
ations. Imago with elongate, linear mandibles, and minute 
maxilla, but large maxillary feelers ; the antenna have but 
few joints, and these are of very irregular form : there are 
two tippet-like appendages very near the head, and two 
large membranaceous wings, by some supposed to be ana- 
logous to the wings of Diptera or the fore wings, by others 
to those of Coleoptera or the bind wings; the question is 
one of great interest, and its solution is reserved for more 
able insect-anatomists than have hitherto dissected this 
curious creature. The perfect insect flies in the simshine, 
occasionally settUng on twigs and leaves, on which it runs 
rapidly, vibrating its tippets and wings ; the tarxi are two- 
three- or four-jointed. Stylops, Elenchus, Halicfophagus, 
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Fleas or Pulicites. Larva long, slender, worralike ana 
without feet, composed of thirteen segments, tlie last having 
two hooks ; inhabits the young of quadrupeds and birds, 
particularly of pigeons in a domesticated state, on the blood 
of which it probably feeds. Pupa quiescent, necromor- 
Jious, changes in a little silken cocoon, in wliich it remains 
I eleven to sixteen days. Imago with the antenrtm 
y-jointed, usually concealed in cavities of the skull, 
tdt capable of being erected at the pleasure of the insect; 
tlie parts of the mouth are nearly as in Diptera ; eyes sim- 
ple; legs long; tarsi five-jointed. Inhabits all countiies, 
sucking the blood of man and animals. Pulex. 
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r pedancle, 

145; fibred, 145, M to Z 
Aberrant orders of insects, 370 
Accrescentes, (antenns) gradually 

increasing in tbiclmess towards 

the tip, 166 ; figured, 156, 3 
Acbeta, a genus of Acbetiles, 36S; 

figured la. pu. im., 73 
Achotitea, an order of OrthopUra, 

365 
Aculeus or sting of female bees, 

&c, 171; figured, H5,Z 
Adermata, (pupa) when the prior 

sUn is thrown off, and the wings, 

auteunEe, &c., of the future 

imago appear through the case, 

78; figured, 196 
.Xgeriaia genus of .£geriites,2I3; 

figured, la. and pu. 213; im,, 

208 
Jlgeriites, an order of Lepidoptem, 

213 

us, bright brosEyi 






175 



Id green 
11 gold 



i 



Abeneus, bright brassj 

greeu colour, 175 
Alx,wing8ofinsects,l65; dg. 1«8 
Albidus, a dirty impure white, 175 
Albus, pure wbite, 17S 
Aleyromles, an order of Hemip- 

tera,368 
Allantites, an order of Hymcnop- 

teia, 242 
Alhix, the third joint in tbe tarsi 



Alticites, order of Coleoptera, 258 

Alucita, a geaus of Alucitites, fl- 
gured, 215 

Alucitites, an order of Lepidop- 
tera, 215 

Amorpha, insects in whieb tbe 
pupa is provided neither witb 
mouth nororganioflocomotion, 
and bears no resemblance to the 

Serfcct slate, for instance Lepi- 
optera and Diptera, 76 

Analomj, internal, of insecls, 178 

A-ndrenilc8,Bn order of Hymenop- 
tera, 235 

Aniaomorpba or Neuroptera, in 
wbieb tbe melamorphosis is va- 
rious, 78 

Annulala, a province of animals 
in which the body is transversely 
divided inW rings, 202 

Anobiuiu, death-watch, a genus ol 
Ptinites, figured, 348 

Anopheles, a genus of Culiciles, 
figured, 2 [!l 

Ant, yellow, history of, 41; its 
hillock described, 42 ; larvtH, 44 ; 
pupffi, 45-, final escape of males 
and females, 47 ; foundation of 
new colonies, 49 ; figured tolling 
their flight in autumn, 41 

Ant, slave, 50 

Ant, white, history of tbe, 57; 
their hills, 58 ; structure of nest, 
61 ; subterranean passages, 63 ; 
winding road and bridges, 64; 
labourers, soldiers. Icings and 
queens, 65 ; oviposition of 
ijueens, (i8; wild bulls stand 
on bills, 72; figured, la. pu. ii 
57 i their bills, 72 



Ant-beetles, Cleritet, 

Coleopten, 219 
Aot-lioD, ill history, 14; 



U. &■ 



AduIiod flie«, Leptiles, an order of 
Diplna, 222 

AuIennB ot cranial feelers, sop- 
posed b; some to be also the oT- 
kbub of smell or heactiig, 140 ; 
aifferentfonis figured, Iftfi, 157 

Aaierior, EDglish-LatJQ word for 
anterior, lay 

Aolliidtes, an order of Coleoptera, 



tera, 262 
Apatbiies, an order of Hjmenop- 



BadiuE or Iia;, the colour of a bi 
burse, 173 

Bulaninne, a genus of Coiculi- 
oniles, H^riired 263 

Bald-headed flies, Cjrtites, an or- 
der of Diplera. 219 

Bee, honej, history of, 33 ; the 
queen, 34; the drones, 3-1; 
queen's layinff eggs, 35 ; swann- 
ing,3e; coraH.I?; honey.S^; 
figured, hi. pu, im. 40 

Bee, mason, Mellittii^tes, an or- 
der of Hjmenoptera, 236 

Bee, cuckoo, ApatJiites, an order 
of Hjmenoptera, 237 

" 'arpcntw, Ostniites, an order 



HTmenoptera, 236 

Bee, burroning, Andrenites, an 
order of Hjmenoptera, 235 

Bee-fiies, Volucellites, an order of 
Diplera, 22fl 

Bee, flower, Panurgitcs, an order 
of Hjmenoptera, 235 

Bee-house, on an improved con- 
struction, figured, 33 

Bee-parasilcs, Stjlopilee, an sba^ 
rant order of insects, 271 

Beetles, Coleaplera, the frautk 
cluss of insects, 346 

Bell-moths, Tortricites, an ofdcit 
of Lepidoptera, 214 

Bibianites, order of Dipteni,3I8 

Biiida, (ligula) having a deep 
notch down its centre, 160 

BifurcfE, (antennK) when cam. 
posed of three joints, of which 
IhcapiGal one is Dent double, and 
attached bj its centre to tb« ae- 
cond joint, 157; figured, 1S7,I9 

Bird, Rev. C. 8., on llie capRin 
of malhs at night bj meani of 
a. sin umbra Intnp, 98 

Bird's-bealied Dies, Empites, an 
order of Diptera, 234 

Blade, locinia, extreme portion of 
inaiillffi,162; figured, ISO, o 4 

, -.- BIapsiles,ordet ofColeopteTa,247 

Altenuantes, (anlennK) giaduallj Bialtites,orderof OrUiQptera, 265 

tapering to the apex, 1S5; fi- Blister-flj, Cantharis, a drug of 

giired,155, 1 great value, 86; figured, 348 

Aureus or golden yello-v, the eolour Blister-beetles, Cantbarites, an or- 

of the orange, 174 der of Coleoptera, 248 



Apatuta, a genus of Fapilionites, 

21 1 ; figured S5 
AphidiroToiis flies, Syrphttes, an 

order of Diptera, 226 

Apliites, order of Hemiptera, 2Se 

ApiU^ order of Hjmenoptera, 236 

Apology for the entomologist, 85 

Aptera, a name fonmeriy used for 

Crustacea, Arachnida, Myria- 

poda, &c.,now confined to tnosc 

nexapod insects which have no 

wings, 203 

Arclia, a. genus of Arctiiles, 212; 

figured, la. 8 
Arctiites, order of Lepidoptera, 21 2 
Argenleus, of a while metallic 

colour, like silver, 175 
Arthrinm, the fourth joint of the 

tarsi of insects, 170 

Articulatu, (laeinia) is united to 

the disk of the ieeler jaw bj a 

distinct and free joint, instead 

of a fixed Butural line, 163 

Asilites, an order of Diplera, 223 

Asper, when the surface is rouirh 

or uneven, 178 
Asticta, a genus of Allantites, fi- 
gured, 243 
Ater, the colour of liquid ink, 173 ; 
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Blood of Insects, its circulation 

described, 187 
Bloody-DOEed beetles, Chrjsome- 

litcE, order of Coleopteia, 338 
Bombard ier.beetle, Brftclunus, a 

genus ur Canibites, figured, 250 
Bombiliites, order of Diptera, 220 
BombuB, a, genus of Apites, 236, 

figured in tbe imprint at the end 

of the book, 288 
Bombjcites, an order of Lepidop. 

tera, 312 
BombyliuB, a. genus of Bombj- 

liitea,220; figTirecl,S20 
Books, Entomulogical, recomiuen- 

ded, 124 
Borborites, order of Dipleia, 228 
Bots or bieeze-Bira, (Estrites, an 

order of Diptera, 222 
Bostricite6,an ordei of Coleoptera, 

261 

Bowerbauk, Mr., on tbe circula- 
tion of blood in insects, 188 

Boxes useful to entomologists, P2 

Bracbiuus, Bombardier, a genus 
of Carabites, figured, 256 

Bra/!onitefl, an order of Hynienop- 
tera. S40 

Brain of insects more diffused 
than in bigbei: animals, 181 

BrePKe-flies, history of, 25 ; of the 
horse, 26 ; of the sheep, 26 ; of 
the ox, 30; la. pu. im. ligured 
25 ; (Estrites, a oatural order 
of Dipteta, 222 

British Museum, the great im- 

Sroremeot in the entomological 
epartment noticed, 1 20 

BroBzeaa, English-Latin word for 
a bronze colour, 12!) 

Bnnaieaa, Englisb-Lalin word for 
tbe colour brown, 199 

Buprestites, an order of Coleop- 
tera, 250 

Burnet moths, Glaucopiles, an or- 
der of Lepidoptera, 213 

Burnished parasites, Chalcidiles, 
an nrdcr of Hymenoptera, 238 

L Burrowing bees, Andrenites, an 
order of Hymenoptera, 235 
Butterflies, Papilionitcs, an order 
of Lepidoptera, 211 
Bvrrbites, an ordtr of Col»opteru, 



I 
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Cabinets, directions for choosing 
and constructing, ISO 

Caddew-flies, Ephemerites, an or. 
der of Neuroplera, 269 

Csruleus, blue, the colour of the 
st^, 174 

Cassius, an impure greyish blue 
colour, 174 

Calcaria, the stiff spines with which 
the tibia in most insects is fur- 
nished, 169 

Canaliculatus, when the impressed 
lines 00 elytra, &c., are coarse 
and deep, 176 

Canus,iheeolourof grey hdr, 175 

Cantliaris, Blister-beetle, a genua 
of Cantharites, figured, 248 

Canthaiites, an order of Coleop. 
lera,248 

CapitatDs, (antenna;) when the 
knob is abrupt and strougly 
marked, 157; figured, 157, 17 

Caput, the head or first segment 
of insecls described, 140 ; fi- 
gured, 153, also 137,A; (ferao- 
ris) is the portion of tlie femur 
immediately adjoining the coxB, 
169 

Carabites, order of Coleoptera, 255 

Carinatus, when the surface of 
elytra, ic, has elevated promi- 
nent lines, few in number, 176 

Camirorons water-beetles, Djtis- 
cites, order of Coleoptera, 255 

Carpenter-bees, Osmiites, an order 
of Hymenoptera, 234 

Carrion-beetles, Sllphites, an or- 
der of Coleoptera, 253; la. pu. 
im. figured, 53 

Cassida, a genus of Cossidites, fi- 
gured, 259 

Ca£sidites,oTderofCoIeoptera,259 

Caslaneus, tbe colour of s horse 
chestnut, 173 

CatenatUB, when the surface be- 
tween impressed lines on eljtia, 
&o., is dirided into obluug ele- 
vations, and is supposed to re- 
semble a chain, 177 

Caterpillar, Ibe first stage of an 
insect's life, 2 ; figured, 17, h e 
rf, 82, 80, 130 

CalUe attacked by the breeze-fly, 
run headlong over the fields, 32 
■r2 



Caud«, amdulm, tailJike appen. 

dages, Hs in cocliKacbes and 

(-ri(>kets, 171 
CcbriDDJtes, an order gf Coleop. 

lers,2A0 
Cecidoinjiles, an order of Diptera , 

217 
Cellulv, the divisions into wliich 

menibraiiaceoiu wings are divi- 

ded byiUe nervures, 167; fi- 

erured, 168, h k m 
Cephites, ui order of Hvmenap- 

leta, 243 
Cerambjcites, an order of Coleop. 

ten, ■260 
Ceiaphron, a eenus of Proototru- 

pites, tigured, 238 
Cerebtoid(e,UieknoUin which the 

diffused brain of insecU is cen- 
tred, 182 
Cetoniites, an order of Coleoptera, 

261 
Chnlcidites, an order uf Hynie' 

Dopten, 238 ; directions for 

capturing, 104 
Chaljbeus, steel bine colour, 17S 
Clinin el poo -flies, Scratiomites, an 

order of Diptera, 225 
Chrysalis, the quiescent state some 

insects assume nheu full fed, 2; 

figured, 196 
Chrysidiies, an order of Hyme- 

noptera, 237 
Chtysomelitea, an order of Cote- 

optern, 258 
Cbrysotoxites, an order of Dip- 

leia,225 
CicaditcB, order of H emiptera, 2fi7 
Cicada, agenusof Cicnditee, 267 ; 

figured, 272 
Cicindelites, an order of Coleop- 

Cimioites, order of Hemiptera,266 
Cineieus, the blue grey colour of 

ashes, 17S 
Circulation of hlood, 186 
Clap-net described, 93 1 Ggured,9l 
Clarke, Mr., on the hypothesis of 

antennie being andilory organs, 

HI 
Clnsirification of insects, 199 
Clnrigers', (antennce) termiualin^ 

in a gradual club, 157; Hgiiroil 



Clearwings, £geriilea, an order ol 
Lepidoptera, 213 

Clerites, order of Coleoptera, 249 

Click-beetles, Elaterites, an order 
- of Coleoptera, 250 

Clothes-moths, Tineites, an order 
of Lepidoptera, 215 

Clj'pens, a portion of the skull 
immediately coTering the mouth, 
155; Ggured, 153, s 

Cocci nelliles, an order of Coleop- 
tera,257 

CoccineuB, the colour of the blos- 
som of the horse-shoe geranium, 
174 

Coocites, order of Hemiptera, 367 

Cochineal, a valuable die, is an 
insect found in Mexico, 86 

Cockchafers, Melolonthites, an or- 
der of Coleoptero, 251 

Cockroaches, an order of Orthop- 
tera,265 

Ca3ca, small puraes or minor ilo- 
machg thrown off from the prin- 
cipal one, 186 

Coleoptera, the fourth class of in- 
sects, distinguished by baring 
the fore wings hard, crustAceoni^ 
not used in flying, 77 ; mode of 
cuUecUng, 105 ; classificafiaii, 
246 

Collection of insects, 97 

Colour in insects, 172; nomencla- 
ture of colours, 173 

Composiius, (ventriculus) a sto- 
tniicfahavingalong pear-sh^ied 
cell for the reception of blood 
sucked from animals, 18S 

Conopites, order uf Diptera, 331 

Conops, a genus of Coao^tn, 
figured, 222 

Convolnia, (kcinia) is rolled up 
below the head like the mrin- 
spring of a watch, flgnred, 163 

Corcula, the reservmrs m the dor- 
sal channel through whidi tlie 
blood of insects flows, IH7 

Coriaces,(pToaliE) when compoied 
of a tougb suhsUnce whicA 
bends without breaJiiDg, hut 
never folds, 166 

Coriaria, (lacinia) long, leatben 
and flexible, ns in l>eei, 143; 
figured, ini, u 4 
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CoHtalig, (cellnla or nervuni) the 
cell or Derv uie nearest the upper 
margiu of each wing, 167 ; fi- 
gured, 168, m 

CoxB, the first or basal joint of the 
legs in insects, 169 ; &gd. 16»,a I 

Crabronites, an order of Byme- 
nopteia, 233 

Crambites, an order of Lepidop- 
tera,214 

Crane-flies, Tipulites, an older of 
Dipterti,217 

Cranium, the corneous covering 
of the head in insecbi, 154 

Crclaceus, tlie white colour of 
chalk, 175 

Crickets, Achctites, an order of 
Orlboptcra, 265 ; figured la. 



thin 



I 
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Crtnitua, covered with 

hair, 177 
Criocerites,aii order of Coleoptera, 

2tJ0 
Croccus, the colour of the blossom 

of the golden crocus, 174 
CrustaceEe, (proalte) when com- 
' posed of a hiird brittle substance 

which neither bonds nor folds 

witbont injnrf, 166 
Cuckoo-bees, Apathites, an order 

of Hymenopteia, 337 
Cucujites, order of Coleoptera, 361 
Culicites, order of Diptera, 219 
Capreus, the bright colout of aew 

copper, 175 
Curculionites, an order of Coleop- 
tera, 261 
Cjuneus, a bright blue, the colour 

of the blossom of Ceutaurea 

Cjanus, 174 
Cynipites, an order of Hjmenup- 

tcra,239 
Cyrtites, au aider of Diptera, 319 

Dasjpoda, a genus of Andreuitea, 

figured, 235 
Day-chafers, Cetoniiles, an order 

of Coleoptera, 251 
Death-watcu beetles, Ptiaites, an 

order of Coleoptera, 248 
Decatun, the tenth segment of 

insects, 145 ; figured, 137, S 
Deilephila, a genus of Sphingitcs, 

'"~ la. figured, 90; im. 2I>!> 



'aCiou of the term insect, 145 
iat», (pupa) when the prior 
bun is retained, and no trace of 
the situation of limbs is visible, 
78 ; figured, 25 rf 
Dermestiles, an order of Coleop- 
tera, 353 
Description, terms used for the 
purpose of, 129 

Devil's coach -burses, Staphyli- 
nites, order uf Coleoptera, 35G 

Digger, a piece of iron bent at one 
end, used for ripping the bark 
from trees, &c., 95 

Diptera, the secoud class of in- 
secls, distinguished b^ having 
two membranaceous wings and 
two halleres or poisers in the 
place of hind wings, 76; mode 
of collecting, 104; ohissification, 
316 

Dilutus, in colour, signifiei that it 
is pale, 175 

Discus, the central portion of the 
wing, figured, 168, / 

Discus or stalk of maxilla, the se- 
cond portion adjoining the in- 
sertion, 163 ; figured, 159, a 3 

Diving-bell beetles, Helophorites, 
an order of Coleoplera, 254 

Dolichopites, order of Diptera, 224 

Dolichopus, a genus of Dolicbo- 
pites, figured, 324 

Doubledaj, Mr., remarks on the 
geographical distribution of in- 
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Downy-flies, Therevites, i 
of Diptera, 323 

Dragon-flies, Libelluliles, an order 
of Neuroptera,370 

Dress reoommended for the prac- 
tical entomologist, 91 

Dung^hafets, Scarab eites, an or- 
der of Coleoptera, 353 

Dung-flies, Scalophagites, an or- 
der of Diptera, 237 

Dyliscites, order of Coleoplera, 255 

Darwigs, Porficutites, an order of 

Ortho^tera, 264 ; history of, 1 ; 

wing figured, 11 
Ecdysis,sloughing or changing the 

skin as in caterpillars, 79 ; num. 

ber of limes it takes place, «l 
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Ecbinatas,wheii the surface is co- 
verei] with pastulcs produced 
inlo Epiae!', 17(i 

Ei-onotn]' of space laughl us by 
Ihc bw, 87 

Egg luul b; tlie jisrcnt insect, 1 

Egv-parasiles, Mjmaril«5, an or- 
der of Hymenojitera, 338 

£n;itr«, Bonibycites, an order of 
LepiJoptera,2I2 

ElatcT, ageuuBof Blatentes,2S0; 
figured, k. 137 

Elateriies, order ofCuleoptera, 2dO 

Eljtia, fore wings of Coleoptera, 
1»6; figured, 133, e 

Emperor butterdj, figured, 85 

EnperuT-iiiolJis, Phaltenites, an 

■ order of Lepidoptera, 212 

Empiles, an order of Diptera, 324 
Enaomjchites, an order of Cole- 
optera, 257 
EanatOD, tlie ninth segment in in- 
sect*, 145; figured, 137, Q 
Ephemeiites, an order of Neurop- 

tera, 269 
Epicraniunt, upper surface of tie 
^m xkull, 155 

^H Epifharynx, Sfaoafcaoan with 

^H lingua, 161 

^H Ermine motliB, Fponameutitea, an 

^^H order of Lepidoptera, 314 

^^1 Evaniites, an order of Hjmenop' 



Expansio, English-Latin word for 

expansion, 129 
Eyes of insects described, 156 



Fuldiformcs, (mandibulie) when 
' >ng and cnired in the shape of 
sickle, 164 

False legs of ineecls, cerlaia pre- 
hensile appendages on the lower 
segments of the hodj, 137 

False waops, Orabrunites, an order 
of Hjmenoptera, 233 

False weerils, salpingites, an order 
of Coleoptera, S63 

Fascia, a broad transverse stripe, 



Feeler-bearer, palpifer o 
Ir, 163 

Feeler-jaws, maxills the lower 
puir of jaws in insects, 1131 

Femnr, the second iuint of tbe leg« 
in insects, 169; figured, 169, a 2 

Fennel, Mr. on a mode of pre- 
serving caterpillars, 119 

Fetniginens, the colour of rust, 

174 

Filiformes, (antenns) of nnifonn 
substance througturat, 156, fi- 
gured, 156, 2 

Fimbriate, (antenns) setaceous, 
and each joint furnished on 
each side with a single hair, 157 
figured, 157, 10 

Fisheiman's flies, how to be nb- 
lained, 108 

Flabclli formes, (antenni) having 
long Ihin processes l;ing flat on 
ench other, Uke the folds of a 
fan, 166, figured, 156,8 

Flat-bodied beetles, Cucujilea, an 
order of Coleoptera, 261 

Flftvus, pure unmixed yellow co- 
lour, 174 

Flea-beetles, Alticites, an order of 
Cole^tera, 35B 

Fleas, Pulicites, an aberrant order 
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s, 272 



Flies, Muscites, an order of Dip- 
tera, 227 

Flower-bees, Pannrgilea, an order 
of Hymenopiera, 235 

Foliols, appendng'eB of the telum 
of insects, 171 

Food for birds and Gab, insects a 
principal article of, 87 

Forc^iB, an instrument for cap- 
turing insects, described and li- 
gured, 94 ; an appendage to the 
telum of the earwig, 171 

Forficulites, lui order of Orthop- 
tera, 364 

Furmicites, an order of Hynie- 
uoptera, 231 

FractJB, (anlenme) have one joint, 
usually the second from the 
base, very long, and the ri 
ing joints attached to it ui « 
angle, 157, flgnred, 157, 11 

FroB-hoppers, Cicadites, an or^ 
of Hemiptera, 267 
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Fmutifitistion of many plants ac. 

comolished b; bees tmnsreiting 

the pollen, 87 
Fuliginosus, colour of soot, 173 
Full-bodied motlis, Noctuites, an 

order of Lepidoptera, 311 
FuUec-bectle, Melolontha, a. ^nus 

of Melolontbitee, figured, '246 
Fulfils, the tawny coluur of the 

lion, 174 
Fumeus, a coIout as if tinged with 

smoke, 173 
Fung-us-fiies, Mycetophilites, an 

order of Diptera, 317 
Fuscus, the colour of the otter, 173 
Fusiformea, (auienntc) stoutest in 

the middle, and rather tapering 

to the ends, 156 ; figured, 166, 4 



Tabanites, an order of 
Diptera, 220; figured, 316 

Galea, nituated on the back of the 
maxillc, 163 ; figured o 1S» 

Galerucices, an order of Coleop- 
tera,2S8 

Galls, an ingredient of ink, 88 

Gall-flies, Cjnipites, an order of 
Hjmenoptera, 239 

Gall-insects, Coccitee, an order of 
Hemiptera, 267 

Geographical distribution of in- 
sects, i08 

Geometra, a genus of Geomelrites, 
211; figured, 111. 3t I 

Geometriles, an order of Lepidop' 



1,211 
Glasses for iuveetigating, 128 
Glaucopites, an order of Lepidop- 
tera, 313 
Glaucus, pale grey green, the usu- 
al colour of tie sea, 174 
Globe-beetles, Sphsiidiites, an or- 
der of Ooleoptera, 254 
IGlowworjn,LanipjTi8, figured, 249 
Glowworms, Lampyrites, an order 
of Coleoptera,249 
Gnats, Culicit^, an order of Dip- 
tera, 219 
Golden -banded flies, Chrysotox- 
ites, an order of Diptera, 22S 
GoldeU'Wasps, Chrysidites, an or- 
der of Eymenoplera, 237 
Grasshoppers, Gryllitcs, an order 
of Orthoptera, 265 



Griaeua, English-Latin word for 

gvej, 129 
Grasstu, English-Latin fur glass, 

large, 139. 
Ground -beetles, Curabites, an or- 

der of Coleoptera, 2d5 
Gryllotalpa, mole-cricket, a genus 

of Acheliles, 265 ; figured, 364 
Gryllites, ordetof Orthoptera, 265 
Quia, the under surface of the 

skull, 155, 
Gyriniies, order of Coleoptera, 355 

Half-loopers, Fhytometrites, an 



pendages, which occur iu Dip- 
tera, and which are supposed 
to he identical with the hind 
wings of other insects, 166 

HawV-moths, Sphingites, an order 
of Lepidoptera, aiO 

Head, caput, the first segment of 
insects, described, 140 ; figured, 
153 

Heliomancs, a genus of Ceramhy- 
cites, figured, 261 

Helophilites, order of Diptera, 236 

Helophorites, an order of Coleop- 
tera, 254 

Helopites, order of Coleoptera, 347 

Hemerobiites, an order of Neurop- 
teta, 269 

Uemiptera, the isisth class of in- 
sects, distinguished by having 
the basal portion of the fore 
wings leathery, the apical por- 
tion aod the hind wings mem- 
branous, 78 ; mode of collecting 
106; classilicaiion, 366 

Herbivorous water-beetles, Hydro- 
philites,orderofC oleoptera, 354 

Hesperites, an order of Lepidop- 
tera, 210 

Hexapoda, animals having six 
legs, 203 

Hippobosoiles, an order of Dipte- 
ra, 229 

HirsutUE, covered with long shaggy 
hair, 177 

Hispa, a genua of Hispites, fi- 
gured, 359 

Hispites, order of Coleoptera, 359 

Hisicrites, order of Coleopte»,S52 
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Inser^o of maxilla, its Xo!nSf^^^^\ 


3; icbueumon, 8; esrwia', 10 ; 


lion adjoining the head, 161 ; 


locus^ 12; ant-lion, 14; Bilk- 


fiBured,o 1,139 


worm, 17; breeze-Hies of honie. 


Inserlio of labium, its lowest poi- i 


25; of the sheep, 29; of the ox, 


tion adjoining the head, 160; 


30; honey bee, 33, yellow ant. 


figured u 1, 159 


41 ; slave ants, 50; eexton bee- 


Investigating inseols, directions 


tle, 53; white ant, 57 


for, 127 


Honey bee, history, 33 




Honey, produced by the bee, 87 
Hop-fly, its extraordinary destruc- 
Uve powers, 87 


Isomorpha, insects which continue 






Horees nibbling each other, shoir- 


existence, for instance Orthop- 


ing by what means the egg of 




tbe but is taken into the stomach 




figured, 2? 


Kennes. a brilliant scarlet die, an 




insect iuhabiting the South of 


der of Diptera, 321) 
Humming birds, some species of 


Europe, 86 


KOIing insects, directions for, 1 1 3 


hawk-moths thus designated. 




101; figured, 101 


Labipalpi, the feelers borne by the 


Hydromeira, a genus of Hydro- 


labium, 160; figured, 159, d 


metrites, figured, 266 


Labium, die lower lip in tasecb. 


Hydromelrites, an order of He- 


154; figured, 159, u ; all the 


miptera, 2(Hi 


parts thus marked belong to the 
Lhium 


Hydrophililes, an order of Cole- 


ontera, 2M 
Hydrous, the great water-beetle, 
a genus of Hydrophililes, 2d'l ; 


Labmm, the upper lip in insects, 

169 ; figured, 153, a 


Lace-winged flies, Hemerobiites, 


figured, 133 


of Coleoptera, 257 1 




nopiera, 243 


Hymenoplera, the_ third class cf 


Latua, implies that a colour is 


insects, distinguished by having 


very briglil, 175 


four membranouB wings without 


Lievigatus, when the surface is 

perfectly smooth, vdthout de- | 


scales, 77; mode of coUecling, 


104 ; classification, 230 


pressionK or elevations, 176 '. 


Hypopharynx, a valve attached to 
the interior surface of the upper 


LaviB, same as Iievigatus, 176 1 


Lacinia, the blade of tbe maxillie 


lip: iu office is to close the 


being the fourth or apical por- 


Ihniat, 15U 


tion, 162; figured 161, u4 








apical portion only is flabellate, 


on a caterpillar, 8 


156; figured 156,9 


Ichneumonites, an order of Hy- 


Lameltiaimes, the Linmtan genus 


menoptcra, 240 


Scarabieus, so named from the 1 


Imago, the last and adult stage of 




an insect's life, 2; figured,S 


Lampyris, glowworm, a genus of 




Lampyritts, figured, 24U 


meaning without B margin, 12!J 
Ink, produced principally from 


LampyriCes, an order of Coleopte- 


ra, 249 


galls caused by an insect, 80 


LanceolaU, (lacinia) when straight. 


Insectum, insecte and insect, de- 


flat and gradually decreaung to 


livaiion of the icrms, 145 


a sharp point, 162 
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Idumginosus, coreied with a thicli 

down, 177 
LarriteSjOu order of Hymenoptera 

I.arva, the first active stc^c of an 
insect's life, 2; figured to Ulus- 
tiatc the segments, 137 
LateriliuB, the colour of brick 

dust, 173 
Legs of insects descri1>ed, 168 
Leoees of the eyes of insects, 158 
Lepidoptera, the first class of in- 
sects, distinguished by the pos- 
session of K>UT perfect wings, 
covered with sc^es, 76; mode 
of collecting, 97 ; classification, 
209 
Leptites, an order of Diptera, 222 
Lepturites, order of Coleoptera,2(«) 
Libcllulites, an order of^Neurop- 

lera,270 
Ijgula, the terminal or apical 
portion of the labium, 160 ; fi- 
gured, 161, » 4 
Liueatus, when there are raised 

lines on the surface, 176 
Lingua, the tongue of insects, at- 
tached to the inner surface of 
lower lip, 161 
Lister, Mr. on the discoveiy of the 
true nature of the puLvilli in 
insects, 170 
Locust, history, 12; used as an 
article of food, 87; destructive 
power, 87 
Locustites, an order of Oithoptera, 

265 
Loug-nosed weevils, Cnrculion ilea, 

an order of Coleoptera, 261 
Long-tongued flies, Khingiites, an 

order of Diptera, 226 
Long-winged moss-beetles, Scyd- 
mienites, an order of Coleoptera, 

257 

Loopers, Geometrites, an order of 
LepidopleiB, 21 1 ; tooper cater- 
pillar, figured, Sll 

Lophyrus, a genus of Lydites, fi- 
gured, 244 

Lucanites, order of Cole^tera, 262 

Lucidus, when the sur^e is po- 
lished like a mirror, 176 

Luteus, the colour of the yolk of 
an egg, 174 



Lydites, an order of Hymeni^tera, 
244 

Macula, in colour, a roundish or 
angular mark, not elongated in 
any direction, 175 
MandibulE, the upper jaws of in- 
sects, 164; figured, 159, i 

Mantis, figured to illustrate the 
segments, 139 

Mason-bees, Melliturgites, an or- 
der of Hymenoptera, 236 

Matter, its properties defined, 133 

MaxillEc, the second or lower pair 
of jaws in insects, distinguished 
by bearing feelers, 161, fig. o 

Maiipalpi, the feelers of the mas- 
illffi, 163; figured, 159, 6 

Mead, a wholesome and delicious 
beverage made from honey, 87 

Melltturgite«, an order of Hyme- 
noptera, 2"" 



Meloloutha, a 

thites, 251 ; 

Melolonthites, i 

i,2Sl 



>;el)ns of MeloloU' 
igured 52 and 246 
n order of Colenp- 



Melyiites, order of Coleoptera, 249 
MembianacciE, (alte) when com- 
posed of a delicate transparent 

membrane, 1 65 
Mentuni, the anterior part of the 

gula, immediately adjoining the 

labium, 155 , 

Mesonotuin, the upper surface of I 

the mesodioras, 146 
Mesopedes, the middle pair 

legs, 142; figured, 133, i 
Mesopleura, the lateral surfaces of 

the mesothorax, 146 
Mesostemum, the sternnm of the 

mesothorax, 146; figurcd,133,i^ 
Mesothorax, the third segment in 

insects, 142 ; figured, 137, E 
Metals, the hind wings of insects 

142; figured, 133, o 
Metamorphosis of insects fully -j 

described, 73 I 

Metanatum, the upper surface of I 

the metathuras, 146 I 

Metapedes, the hind legs of in. I 

sects, 142 ; figured, 133, u I 

Metapleura, the lateral surfaces m 

»f the metalhurax, 146 
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UMapodeon, die serentli teipoent 

in iiiKcts, 145; figured, 137, 11 
MfiuUmuiR, the onder surface 

of tfaemetatlioTai, 140; figured, 

133. H 
Udatlionx, ibe fuorlli segment 

in insMis, 142 ; figured, 137. G 
Mida>-Aiea, Midasita, an order nf 

Dipien,333 
Uillen, AtctUta, an order of Le- 

pidoi>ten,312 
M muck-beetles, Histetites, an <u- 

der of Coleopteia, 25a 
Mind, iU properties deiined, 134 
Miiiialiu, colour of red lead, 174 



MoUuscata, animals in nliicb the 
ekiD conMitutM s aoft cootmclile 
undifided envelope, S02 

Mooilifonnet, (aoteons) having 
each joint oval or globose, re- 
aeiuliling a necklace, ISS; fi- 
gured, 166, 5 

Mordellilw, an order of Coleopie- 
ra,247 

MorUr, its eomposilion taught us 
by bees, «8 

Moths attracted by flowers, 07; 
by lamps, 98 ; by berries of the 
yew, 09 i and sugar, i)9 

Molli-blightu, Aleyrodiua, an or- 
der of Uemiplera, Sas 

Moth-gnats, Psycodiles, an order 
of Di|)lerB, 3m 

Motion, ilH diiision into dominant 
and BubservieDt, 134 

Mooldiness in preserved insects 
to be remedied, 123 

Mouth of infCCts, described and 
figured. ISO 

MuricatuR, wbentlieBurfBce is co- 
vered with pointed pustules, 1 76 

Muscites, an order of Diptera, 227 

Muscles of insects described, 178 

MuMJuitoet, Stmuliites, an order 
of DiptcHi, 21 a ; history, 3 ; fl- 
gurcd, A; annoyance to man, 87 
es, an order of Hymenop- 
, Ml 

Myeeti)philites, an order of Dtp- 
lent, 217 

Mymnritea, iin order of Hymenop. 



Necked capricom beetle*, Ii^to. 
rites, order of Colcoptera, 260 

Necklesa capricom beetles, Ceram- 
bycitea, an order of Coleoptera, 
260 

NecTomorpha, insects in which the 
papa has the mnoth and organs 
of locomotion detached from the 
body, but enveloped in a case 
or sheath, for instance Hyme- 
noptera and Coleoptera, 77 

Nepites, order of Heniiptora,366 

Nerrei of insecU, 180 

Nervures of wings described, 167 

Nets nseful to Entomologists de- 
scribed, 91 

Neuroptera, the seventh class of 
insects, distinguished by four 
reticulated wings, 78 ; mode of 
CDllecling 1(17; el ii5» 11 cation. 



2e« 



is of 



Niger, the colour of lamp black. 



Nigricans, an impure black 

lour, 173 
Nilidulites, an order of Coll 



"4 

colour ' 



Noctuites, an order of Lepidoptera, 

211 
Noctumal lights, their use langht 

us by the glowworm, 88 
Nomenclature, its importance, 1 35 
Notodonla, a genus of Nolodon- 

tiles, figured 213 
Notoduniites, an order of Lepi. 

doptera,2l3 
Notonecta, water-boatman, a genus 

of Notonectites, figured, 267 
Notonectiles, an order of Heiuip- 

tera, 367 
Notum, the upper surface of each 

segment in an insect, 146 

Oak-gall flies, Cynipilea, an order 

of Hymenoplera, 23il 
Obsoletus implies that a colour or 

churacler is obscure and 
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ObtiuB, (ladnia) wheu rauniled 
and not produced into a piomi- 
nent or active toim, 163 

Ocelli, simple eyes of insects, 165; 
Hguied, 153, three black epots 

Octuon, the eighth segment of in- 
sects, 145; figured, 137, O 

Oculi, the compound ejes of in- 
sects, 158; tigrured 153,CE 

CEEiphagas, the anleiior extremity 
of the alimentary canal, 1S5 

(Estrites, nn order of Diplera, 222 

Olivarius, dull olive green or green 
witli brown in it, 174 

Organs of insects, general sum- 
mary of the, 194 

Ortboptera, the fifth cla^s of in- 
sects, having the first pair of 
wings leathery, the second mem- 
branous; the mouth furnished 
with strong mandibles, meeting 
transversely, 77j mode of col- 
lecting, 105; classification, 264 

Dryssites, an order of Hymenop- 
t«ra, 243 

Os or mouth of insects described, 
159; figured, 169 

Osraiites, an order of Hymennp- 
tera, 334 

Ovipositor of female insectE. an 
appendage of the t«lnni, 171 

Ovum or eggof iosects laid by the 
parent, 3; figured,17,a,and 25, a 

Fainted- winged flies. Anthracites, 
an order of Diptera, 221 

Palpi, appendages of the maxUls 
and labium of insects, 160, 163; 
figured, 169, dli, 161, 6 ■& 

Palpifei of maxillae, its third piece 
distinguished by bearing the 
maxiilHry feelers, 162 ; figured, 
169,0 3 

Palpiformis, (gttleft) when it is dis- 
tinct from the lacinia and com- 
fiosed of sev eral ojUndrical j ointB 
ike those of antennsE or palpi, 
163 ; figured, 159, n; (ligula) is 
bilobed or qnadiilobed, the lohes 
being jointed in the manner of 
feelers, 161 ; figured, ISO, 



L 



Panorpites, an order of Nenrop- 
tera, 270 

Paniu^les, an order of Hjme- 
nopUrn, 335 

Papilioniles, an order of Lepidop- 
tera,211 

Parayloisa, the short lateral lobes 
of a setiform ligula, 161 

Puralelnm, the twelilh segment of 
insects, 146; figured, 137, W 

Peacock butterfly, figured, 113 

Pearl-flies, Perlit«s, an order of 
Neuroptera, 36S 

Pearl -moths, Pyralites, an order 
of Lepidoplera, 214 

Pectini formes, (antenna) when the 
joints are furnished on one side 
with slender processes reseni- 
bling the teeth of a comb, 156 ; 
figured, 1 56, 7 

Pedunculated innects, are so called 
when they have tlie sistb seg- 
ment or podeon slender and 
thread-like, as the wasp, &c., 
146 

Perforatie, (anlenntc) when a por- 
tion of each joint is dilated and 
flattened, and the remaining 
portion being cylindrical, ap- 

Sesrs like a thread on which the 
ilated parts are strung, 158 
Perlites, order of Neuroptera, 298 
Petiolatas, the Engliah- Latin word 

forpetiolatc, 129 
Phalienites, an order of Lepidop- 

tera, 313 
Pharynx or throat of insects, 159 
Phasma, figured to illustrate the 

segments, 1 38 
Phoriles, an order of Diptei'a,238 
Phryganiites, an order of Neiirop- 

Phylltecus, a genus of Cephites, 
figured, 245 

Physiology of insects, 133 

Phytometrites, an order of Lepi- 
doplera, 211 

Phytomyzites, an order of Dipten* 
228 

Piceus, the colour of pitch, 173 

Piercing- flies, Stomoxites, an or- 
der of Diplera, 221 

PiU-beelles, Byrrhites, an order of 
Coleoptera, 252 



Pill-boxes, recommeaded for 

bringiDg home liring insects, 95 
Pi]oss,(aiileDD») when completely 

covered with a. soft down, 157 
Pins, to be pua-haaed nt Dum- 

foni's in Gratecburch Street, 

oi Hale's in tbe Dover Rood, 

92 
Plagn, a long coloured spot, )75 
Plant-bugs, Cimicites, &n order of 

Hemipiera, 266 
Plant-lice, Aphiies, an order of 

Hcmiptera, 268 
Pleum, the lateral surfaces of tlie 

segiueiits of ioEccls, Hti 
Plume-molbs, ilucililcs, an order 

of Lepidoptera, 215 
Plumosee, (anlenns) when fui- 

nisbed vitb long, down; bairs, 

g' ving Ibem the appearance of a 
atbei, 157; figured, 157, 13 

Podcon, the sislh segment in in- 
sects, in man; tribes slender aiid 
thread-tike, 1 45 ; figured, 1 37, K 

Pompilites, an order of Upue- 
nopteia, 332 

Postscutcllum, the fourth section 
of the upper surface of eauh 
segment in tnsecla, 147 

PustsleniGllum, tbe fourth sectiun 
of the lower surface of each seg- 
ment in insects, 150 

Prasinus, the colour of the leaves 
of leelts, 174 

Pncscutum, the 6tsl section of the 
upper surface of each segment 
in insects, 147 

PrEstemum,tbeuameortheplale 
nearest the head in ihe lower 
surface of each segment in in- 
sects when it is divided into four 



Sphingites, figured, la. 82, pu. 
196 

Proalft.the fore wings of insects, 
142; figured, 133, e 

Proclotrupites.an order of Hjine- 
nnptera, 237 

Prominents, Notodontites, an ol- 
der of liiepidoptera, 213; pro- 
minent motii, figured, 213 

Pronotum, tlie upjicr surface of 
the protborax. Hi! 



Propedes, the fore l^a of ins 

142; figured, 133, a 
Propleura, tbe two lateral surfaces 

of the prothorax, 146 
Propodeoo, the fifth segment in 

insects, 143; figured, 137, I 
Prostemum, under surface of the 

prothoran, 146; figured, 133, D 
Frot«lum, the eleventh segment in 

insects, 145; figured, 137, U 
Prothorax, the second segment of 

insects, 141 ; figured, 137, U 
Pruinosus, a somewhat bluish 

grey colour, 1 74 
Pselaphites, an order of Coleop. 

lera, 257 
Pseudopsis, a genus of Staphjli- 

nil«s, figured, 256 
Psvchodiles, order of Diptera, 219 
Ptiniles, order of Coleopters, -iiS 
Puliciles, an aberrant order of in- 
sects, 372 
Fulvilli, the soft cushions on the 

under surface of tlie jsinls of 

the tarsus in some insects, 170 
Pulvinulus, a soft ball at the end 

of the tarsi, 171 
Punicens, red inclining to orange 

174 
Punulo-sCriatus, when the longitiu 

dinal impressed lines are punc- 

Punctus, when the surface has the 
appearance of having been 
thickly punctured by the poiM 
of a pin, the pin not passing 
through, but simply mating *a 
impression, 17S 

Pupa is the quiescent state wlueh 
Slime insects assume when Inll 
fed, prior to their undeigoing 
the final change, 2 

Pustulosus, when coveted wifll 
pustules, resembling those oo- 
casioned bv the small pox, 176 

Pjralites, order of Lepidoplera,214 

Pyrochroiles, an order of Coleop- 
tera,24S 

Quailrifida, (ligula) has four dis. 
tinct terminations, it generally 
appears Irilobed, with the cen- 
tral lobe deeply cleft, 161 ; fi- 
gured, 159, u 4 
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tlailiata, animals in wliicb tbc or- 
gans of sensation and motiun 
are disposed lilce rays round a 
centre, 202 

Ramosflc, {antennee) when setace- 
ous or raouiJifonn, but having 
long blanches from several of 
tbe joints, 157; lignred, 157, 14 

Rennie, Mr. calls the antenns, 



Raphidiit«s, an order of Neutop- 

tera, 263 
Respiration, orgnns of, 191 
ReticulatuB,when thesnrface is to- 
lerably smooth, yet covered with 
something like net-worlt, 176 
Rhittffiites, order of Diplcra, 22(! 
Rhjpbites, order of Diptera, 217 
Roseus, the colour of tbe rose, 174 
Ruber, clear, unmixed red, 174 
RudimatlalU, the English-Latin 

word for rudimental, 129 
Bufus, colour of dull copper, 174 

Salpingites, an order of Coleoptfi- 
ra, 262 

Sand-cbafers, Trogites, an order of 
Coleoptera,a61 

Sand-wasps, Pompilites, an order 
of Hymenoptera, 232 

Sanguineus, colonr of blood, 174 

Sapyga, a genus of Sapygites, fi- 
gured, 232 

Sapygites, an order of Hymenop. 



Saturatus, implies (hat a colour is 
very deep and full, 175 

Saw-flies, TeuthrediDitee, an order 
of Hymenoptera, 243 

Scaber, when tbe surface is covered 

I with an irregular rugosity, I76 
ScarahiEites, an order of Coleop- 
s. - 
s, 
; 



Scutellnm, tbe third section of the 
upper surface of each segment, 
147 ; figured, 152 

Scutum, the second section of tbe 
upper surface of tbe segments, 
146; figured, 148, E 2 

ScydmsEUites, an order of Coleop- 
tera, 257 

Seasons for insects, remarlts res- 
pecting, 111 

Segments, the body of an insect is 
divided into thirteen, 136; fi- 
gured, 137, 138, 139 

Septeuary system, 205 

Sericatus, covered with a short, 
thick, and silky down, 177 

Serratn, (antenns) having each 
joint produced on one side, at 
the apes, so Ibat together they 
resemble the teeth of a saw, 156; 
figured, 156, 6 

Selacem, tbe English- Latin word 



I 
I 



D order of Dipte- 



Scatopsites, order of Diptera, 218 
Scbohites, an order of Hymenop- 
tera, 230 

Scorpion-flies, Panorpites, an or- 
der of Neuroptera, 270 
Sculpture of suriace, 170 



for 

Setiformis, (ligula) is when the 
central lobe of a trifid ligula is 
very long, 161; figured, 161, u 4 

Setigeiae, ( antenuEe ) when the 
basal joints are large and the re- 
mainder formed into a kind of 
bristle, 158; figured, 157, 18 

SetosiE, (antennB°) when furnished 
throughout with irregular, harsh 
bristly bair, 157; figured, 157, 12 

Sexton beetle, history of (be, 53; 



Shape of in 



i, 175 



jlutiuons substance of 
great value in tbe manufactnre 
of bats, Sic, is secreted by an 
insect on (he trunks of trees in 
tbe East Indies, 86 
Short-noscd weevils, Anthribites, 

an order of Coleoptera, 262 
Shorl-winged moss.heelles, Psela- 
phites, an order of Coleoptera, 
257 
Silkworm, history of, 17 ; .intro- 
duced into Enrope, 18 ; figured, 
Egg, la. pu. im. 17 
Silk, its impor(ance to man, S6 
Silphites, order of Coleoptera, 2S3 
Silvtry Siee, Dolichopites, an order 
of Diplera, 224 
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Sirecites, ui order of Hymenap. 

ten, 241 
Sireji, a genus of SirecilM, 241 ; 

fi([Uted, 230 
SkeleloD of insects, 133; of Inrg-e 

nater-beetle, fi^Hrei, 133 
Skippers, Hcspcntes, an order of 

Lepidoptera, 310 
SlowJegged beetles, filapsites, 

an order of Coleoptera, 947 
Smaragdinus, an intensely bright 

gold irrcen colour, 175 
Snalce-flics, Rapbicliites, an order 

of Nearoptera, 269 
Social ants, Formioitcs, an order 

of Hytnenoptera, 231 
Social bees, Apites, an order of 

Iljnienontera, 236 
SofLuinged beetles, Cebrionites, 

an order of Coleoptera, 2S0 
Soldier-beetles, Pyrochroites, an 

order of Coleoptera, 34S 
Solitary ants, Muti)lites, an order 

of Hymenoplera, 231 
Spbecites, an order of Hymenop- 



section of the lower surface <S 

the segments of insects, 150 
Stcmuro, the under surface of ibe 

segments of insects, 146 
Stigma, a portion of Ibe wing, 1 67 
Stomach, veutriculus, functions 

of, in insecU, 185 
Stomoxites, order of Diptera,22l 
Stone-flies, Phryganiites, an order 

of Neuroptera, 28(1 
StrumineuB, a psje yellow, the co- 

lotir of straw, 174 
Stratiomites, order of Diplera,225 
Sliaus-Durcltheim's nomenclature 

of the parts of tlie skeleton, 150 
Strength and importance of an 

arch taughtby the white ant, SS 
Stiiatus, when the surface is 

marked with longitudinally im- 

pressed lines, 176 
Strio.punctus, when the surface is 

covered with panctures arranged 

in longitudinal lines, 176 
Stylopites, an aberrant order of 

msects,271 



1,230 
Spheridiites, an order of Coleop. 



Sphexes, Sphecites, 
Hymen opteia, 23i£ 

Sphingites, fly at twilight, 101 ; 
exotic specimens of, often sup- 
plied as British, lOI ; natural 
order of Lepidoptera, 210 

Sphinx Vespiformiit, an essay an 
classification, 208 

Spiracula, the external apertures 
of the tinchetE, 192 

Spurge hawk-moth, Deilepbila, 
figured la. DO, im., 209 

Squnineus, covered with distinct 
scales, 177 

Squamosa, (aim) when covered 
with scales, 165 

Stag-beetles, Lucauites, an order 
D? Coleoptera, 252 

Slaphyliniies, an order of Coleop- 
tera, 25B 

Stephens, Mr,, on a new node of 
killing insects, 114 

Sleroelluni, the name of the third 



Sulphureus,apale delicate yellow, 

the colour of bnmstone,'l74 
Sun-loving flies, Helophilites, an 
order of order of Diptera, 226 

Surface of skeleton in insects, 171 
Sytphitea, order of Diptera, 226 

Tabaniles, order of Diptera, 220 

Tabanus, a genus of Tahunites, 
221; figured, 216 

Tachydromiiles, an order of Dip- 
tera, 224 

Tarsus, the terminal portion of the 
legioinsects, 170; figd. lU9,a4 

Tegula, the small tubercular plate 
at the base of each fore wiDg in 
Hymen optera, 149 

Telum, the thirteenth or last seg- 
ment of insects, 146; figured, 
137, Y ; on Hie uses of its ap- 
pendages, 171 

Tenthremnites, an order of Hy- 
men optcra, 243 

Tephrilis, a genus of Tephritites, 
figured, 228 

TepTirililea, order of Diptera, 227 
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Terebelk, the saw with which 
man; female insects bote holes 
to deposit their eggs, 171 
Termites, account of, 57 
TestaceuB, the colour of brick- 
dust. 173 
Tetauoecrites, oiderof Diptera,227 
Therevites, order of Diptera, 222 
Thonuc, the anterior mass in pe- 
dunculated insecta, 14d 
Thripsltes, an aberrant order of 

iDSeets, 270 
Throat ol pharynx, the anterior 
Bpertuie of alimentary canal,l&9 
Tibia, the third portion of the 

Ticklers, Thripsites, an aberrant 
order of insecla, 270 

Ttgei-beeties, Cicindelites, an or- 
der of Colenptera, 266 

Tiser-flies, AeUilee, an order of 
Diplera, 233 

Timber-heetlea, Bostricites, an or- 
der of Coleoptera, 261 

Tin eitcs, order of Lepidoptera,215 

Tipulites, order of Diplera, 217 

Tongue, lingua, an appendage 
attached to the inner surface of 
the labium in insects, 161 

Tortoise-beetles, Cassidites, an or- 
der of Coleoptera, 259 

ToTtrioiles, an order of Lepidop- 
tera, 2i4 

Tortrix, a genus of TorlrJcilea, 
figured, 2 14 

Tracbete, the air tubes, which in 
ineects are the organs of respi- 
ration, 192 

Trogiles, order of Coleoptera, 231 

Tubulus,nhe oviduct of flies, 171 

Turaip.fly, its ravages, B7 

Um and m, usual termination to 
English-lalin words, 129 

Dnguioula, sharp, curved claws at 
the extremity of the tarsi in 
insects, 170 ; figured, 169, a 5 

Ungula, the terminal joint of the 
tarsus, 170; figured, 169 

Unicom fiies, Bombjliites, an or- 
der of Diptera, 220 

^ Vanessa, a genus of PapUionites 



Variegated flics, Tephritilee, an 
order of Diptera, 227 

Veneer moths, Crambites, an order 
of Lepidoptera, 214 

Venlriculus, the second portion of 
the alimentary canal, 185 

Vermiculatus, when the surface is 
covered with tortuous markings, 
like worm-eaten wood, 176 

Verrucosus, a surface covered with 
tubercles resembling warts,176 

Vertebra ta, animals having an in- 
ternal bony skeleton, 202 

Vespiles, an order of Hjmenopte- 
TB, 233 



177, 

Violaceus, the colour of the purple 

violet, 174 
Vitta, is a longitudinal coloured 

stripe, 175 
Volucella, a genus of Volucellites, 

figured, 226 
Volucellites, order of Diptera, 226 

Walking stick, Phasma, figured, 
138 

Walking leaf,Mantis, figured, 139 

Wasps, Vespites, an order of Hy- 
menoptera, 233 

Water-beetles, carnivorous, "Dytia- 
□ites, an order of Coleoptera, 
255 

Water-beetles, herbivorous, Hy- 
drnphilites, an order of Coleop- 
tera, 254; skeleton of, figurai, 
133; described, 149 

Water- boatmen, Nutoneclites, an 
order of flemiptera, 267 

Water-bugs, Hydrometrites, an 
order of Hemiptera, 266 

Water-fleas, Gyrinites, an order of 
Coleoptera, 255 

Water-scorpions, Nepites, an order 
of Hemiptera, 266 

Wasp-flies, Conopites, an order of 
Diptera, 221 

Wax produced by honey-bee, 87 

Wheat-flies, Cecidomyites, an or- 
der of Diplera, 217 

Wings of insects, described, 165 

Wood-ealers, Xyleutiles, an order 
of Lepidoplera,213 
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XjkipbBgilM, an order of Dip- 

tm,326 
Xjphidrites, an oider of Hyme- 
ATeiitM, *ii OTOei 01 ujnienop- nopten,241 

ten, 341 
Xfleuntea, an order of Lepidop- YponomeDtites, an order of Lepi- 
len, 313 doptera, 314 



PBINCIFAL OENEBA FIGDBED IN TEE IHAOO 8TATE. 



Simvlia, - 


- 5 


BombyUna, 


Bonftji, - 

OEatnis, - 

Ap«. - - - 


8 


- 17 
2d 

- 40 


Volucelt, - 


FSrmica, 


41 


TephritU, 


Necrophonis, 


- 63 


Sirei, 


TerJi. - . 


S7 


SapygB,. 


Achota. - - 


- 73 


Da^ypoda, - 


Apatura,- 


89 


Cenphion, 


S^, - - 


- 101 


Asticto, - 


VaneW.. - 


113 


Lophynu, 


M^aS^' - " 


- 133 


PhylkBCM, - 


162 


Helolontha, 


Tinea, (1) - 


. 177 
I9e 


Sffis;- 


Cecidomyia,(2) - 


- 109 


Anobium, - 


Mpnar, (3) - 
ApWus, (4) - 


199 
- 199 


BracMous, • 


Rlpipteryx,(5> 


109 


PseudopsU 




- 199 


Cassida, . 


Sschna, (centra)) 


190 


S't.„v., 


£geria. 


. 208 


Dwiephila, - 

Notodonla, - 


200 


BaJaninua, 


- 213 


Oryllotalpa, 


Tortiii, - 


214 


HVllionietm, 


Aludto, - 


- 215 




TabanuB, 


216 


Cicada, • 
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